
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



17 
I) 



U. S. NATIONAL MUSEUM 



BULLETIN NO. 64 FRONTISPIECE 




Gerard Troost, 

Stuto Geologist of Tennessee. 



SMITHSONIAN INSTITUTION 

UNITED STATES NATIONAL MUSEUM 

Bulletin 64 



A CRITICAL SUMMARY OF TROOST'S 

UNPUBLISHED MANUSCRIPT ON 

THE CRINOIDS OF TENNESSEE 



BY 
ELVIRA WOOD 

Of Columbia University, New York City 




WASHINGTON 
GOVERNMENT PRINTING OFFICE 

1909 



BULLETIN OF THK UNn 

11 



.J'ACE. 



an paleontology the name of Gerard Troost 

. Muous place. Doctor Troost was bom at Bois- 

.. March 15, 1776." His collegiate training was 

niversity of Leyden, where he was graduated as 

inc. lie also received the degree of master of phar- 

. i act iced that profession in his native country for six 

'7 Doctor Troost went to Paris, where he continued his sci- 

-I udies, and during his residence in that city he met and freely 

latcd with the leading scientific men of the time. Haiiy was his 

M iuT, and Humboldt and Werner were among his friends. 

I nder the patronage of Louis Napoleon, King of Holland, Troost 
Travelled extensively in western Europe, and in 1809 was appointed a 
iiH^nibor of a scientific commission to be sent to the island of Java; 
hut, owing to the disturbed poUtical conditions of the time the expe- 
dition was abandoned, and in 1810 he came to this country. He set- 
tled in Philadelphia, where his social qualities as well as his scientific 
attainments won for him eariy recognition from the scientific men of 
that city. He became one of the founders and the first president of 
the Philadelphia Academy of Sciences, retaining that office for five 
years. While in Philadelpliia Doctor Troost delivered courses of lec- 
tures on mineralogy and chemistry, and also made a geological survey 
of the environs of Philadelphia. 

In 1827 Doctor Troost moved to Tennessee, where he was shortly 
after invited to accept the chair of geology and mineralogy in the 
University of Nashville, a place which he held for the remainder 
of his life. Later, the office of geologist of the State of Tennessee 
was created and given to Doctor Troost. His researches within the 
State gave an important impulse to th« development of the natural 
resources of Tennessee, and it was while traveling in connection wath 
his work that he made the collection of crinoids which form the basis 
of this bulletin. 



o For the facts here given the writer is indebted to the excellent biographical sketch 
of Doctor Troost by Mr. L. C. Glenn (1905). 



PREFACE. 



In the history of ^Vmerican paleontology the name of Gerard Troost 
must always fill a conspicuous place. Doctor Troost was bom at Bois- 
le-Duc, Holland, on March 15, 1776." His collegiate training was 
received in the University of Leyden, where he was graduated as 
doctor of medicine. He also received the degree of master of phar- 
macy, and practiced that profession in his native country for six 
years. 

In 1807 Doctor Troost went to Paris, where he continued his sci- 
entific studies, and during his residence in that city he met and freely 
associated with the leading scientific men of the time. Haiiy was his 
teacher, and Humboldt and Werner were among his friends. 

Under the patronage of Louis Napoleon, King of Holland, Troost 
traveled extensively in western Europe, and in 1809 was appointed a 
member of a scientific commission to be sent to the island of Java; 
but, owing to the disturbed poUtical conditions of the time the expe- 
dition was abandoned, and in 1810 he came to this country. He set- 
tled in Philadelphia, where his social qualities as well as his scientific 
attainments won for him eariy recognition from the scientific men of 
that city. He became one of the founders and the first president of 
the Philadelphia Academy of Sciences, retaining that ofiice for five 
years. While in Philadelphia Doctor Troost delivered courses of lec- 
tures on mineralogy and chemistry, and also made a geological survey 
of the environs of Philadelphia. 

In 1827 Doctor Troost moved to Tennessee, where he was shortly 
after invited to accept the chair of geology and mineralogy in the 
University of Nashville, a place which he held for the remainder 
of his life. Later, the office of geologist of the State of Tennessee 
was created and given to Doctor Troost. His researches within the 
State gave an important impulse to the development of the natural 
resources of Tennessee, and it was while traveling in connection with 
his work that he made the collection of crinoids which form the basis 
of this bulletin. 



« For the facts here given the writer is indebted to the excellent biographical sketch 
of Doctor Troost by Mr. L. C. Glenn (1905). 



Vr PREFACE. 

Doctor Troost's work as a paleontologist reveals the accurate 
observation and logical interpretation of the trained naturalist, and 
while erroneous in some minor particulars, is yet remarkably good 
when one considers the almost unknown path he foUow^ed in this 
field of science. The monograph on the crinoids of Tennessee was 
the last of his scientific labors, and was performed with some diffi- 
culty, as shown by the pathetic reference to his failing health at the 
end of his introductory description of the geology of Tennessee. His 
death occurred on August 14, 1850, only four weeks after his mono- 
graph was completed and sent to the Smithsonian Institution for 
pubhcation. 

Doctor Troost brought to the new worid a wide experience and 
broad culture obtained in the riper civiUzation of the old, and to this 
he added high character and a pubhc spirit which made him a valu- 
able acquisition to the life of his adopted country. 

The following revision of Doctor Troost's monograph on the 
crinoids of Tennessee was prepared at the request of the authorities 
of the United States National Museum. The reasons for the long 
delay are given in the introductory paragraphs of the bulletin. 

This work was begun wliile the A\Titer was connected with the 
United States Geological Survey as assistant in paleontology, and 
has been completed at Colimibia University, where it was presented 
as a thesis in connection with the degree of master of arts in 1908. 

Elvira Wood. 
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A CRITICAL SUMMARY OF TROOST'S UNPUBUSHED 
MANUSCRIPT ON THE CRINOIDS OF TENNESSEE. 



By Elvira Wood," 

0/ Columbia University y New York City, 



INTRODUCTION. 

At a meeting of the American Association for the Advancement of 
Science, on August 14, 1849, Prof. Louis Agassiz read a short paper 
entitled: "A List of the Fossil Crinoids of Tennessee. By Professor 
G. Troost, of Nashville." He says [Agassiz, 1849, p. 62] of this list: 

No doubt it is as correct as such lists can be expected to be, and * ♦ * in every 
respect a monograph would be a highly valuable addition to our knowledge; and I 
am happy to be able to state that Professor Troost is preparing a monograph of all these 
crinoids, illustrated by 220 figures. 

The list contained the names of only 85 of the 108 species described 
in the final paper. 

The monograph was finished during the following year and sent to 
the Smithsonian Institution for publication July 18, 1850. Troost 
died in August of the same year, and his manuscript, in accordance 
with a custom of the institution, was submitted for revision to a com- 
mittee consisting, in this case, of Prof. James Hall and Prof. Louis 
Agassiz. 

The subsequent history of the manuscript has been given by Prof. 
Charles Schuchert[1904, pp. 219-221] and Mr. L. C. Glenn [1905, pp. 
79-81]. From these accounts it appears that the manuscript and 
specimens were sent first to Professor Hall, who transmitted them to 
Professor Agassiz for revision. When at the end of five years the 
manuscript was still unrevised, Agassiz returned it to Professor Hall, 
and the cover bears the following note, '* Received from Professor 
Agassiz in Cambridge, August 23d, 1855, James Hall." 

oThe writer takes pleasure in acknowledging her indebtedness to Prof. Charles 
Schuchert, of Yale University, at whose suggestion the manuscript of Doctor Troost 
was submitted to her for revision, and to Dr. Charles D. Walcott for 39 photographs 
used in the iUustration of this paper. Also to Dr. Ray S. Bassler for photographic 
iUustrations and for suggestions in connection with the geology of Tennessee, and to 
Dr. A, W. Grabau, of Columbia University, for valuable advice. 

. • /-'■ • (1) 
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Ilall retained the maniUH*ri|)t and fcissils for the remainder of hin 
life time, more than forty years, and after his death they were, at the 
request of Secretary Langley, returned by the acting administrator 
of his estate to the Smithsonian Instituticm. ^\lule the manuscript 
was in IlalPs iH>ssession he published four of Troost's genera, quoting; 
Troost's descriptions of three of them. lie also published de«crii>- 
tions of ten of the si)eciea the names of which had already been pub- 
lished by TrtMist [ 1850, pp. 6()-62]. In each of these cas<>s Hall used 
as a tyi>e a s])e<*imen from another locality supposed to be identical 
i^itli the tyjM* of Troost. The tlescriptions, however, were written 
by Prof<»ssor Hall, Troot;t*s description, then in his possession, being 
quoteil in one cas<» <mly. that of Zeacrinus wafjni>liaf'fomiis. 

Prof. John M. Clarke [ 1905, pp. 250-257], writing yni\\ reference ti) 
the matter, says: 

Thorr wai* nnt in the enttn* immonno ndUfnion which hit* (IlairH) death left amoni; 
hilt afM'tx a finale rlaitn whirh ha<l not hc'<*n fully extinf^ii«hiNl either by payment of 
money or hy trat)i*f«T«Mi('e of ropit^ of hin Ixiokii whirh had r<»«l him money. By the 
latter method the ThmihI title wa/< extinKuinheil.and Hall had long before his death 
ac€]uinHl full right to um* the nuiteriaU a<« he tmw (it. 

Earlier in the same paixT he s^ys: 

I am not a<*t|uaint«Nl with the pnie4*<'<liri}r« by whi(*h thij« arfjuinition wan finally 
efTfM^t4Hl. I>oubilef« the tranf<fer %tui« gni<lually wt»rk«Hl out and a full ocjuivmlent 
rendennl therefor. 

Meanwhile the matter of the Troost manuscript ha<l apparently 
Immmi quite forgotten by the Smithsonian authorities, as shown by the 
reply to Meek's incpiirics regarding it. Tlie letter, uhich has be4»n 
published (Si*huchert, ltM)4/p. 220) Is as follows: 

Waniiin(.t<)N, I). (\, July it, 1S6S. 
My I>RAR Ma. Mr.rK: I inn \v\\ ynti nothiiik' alMuit pn'«M'nt < ondition of Trociit** 
pa|ter or what Pn>fi*w4»r II.»I1 \u\^ doiK* or will do with it Nor do<*(« rrof(>?«.'K»r llenr\' 
• n*mem)M*r an>thiiiK of any pUn or amitik't'niriit We have |>uMi>*h«*W nothing and 
kium of no publn at ion 

Sin<en*l\ >oupi, S. F. lUlRD. 

F. H. Mr.rK. Spnu^ff,,!,!, Ill 

Inten»sl in the niaiuwtipt uii,s n»vivet| by I*n»f. Char Irs S*huchert, 
fonnerly of the V. S. Niitii»nal Miisiuin, mid the previit publication 
is laiyely tlue to the ranu'*»t drNin» of Profi^nsor Sluuhert and of liLs 
HUCCcsMir, iKiCtor na.s.s|er. that jii-^ticr >lii)uM at la>t Im> done the 
nuMuor}' of this pion(^*r in tho stmlv of Aiiirtiraii Cnn(»i(lt*a. Tnnifit 
died believing tliat Ins ni<»nii;:ritpli uouM soon Ih* publi^lird. hikI it is 
much to lie n*^n*ttcd that it Has not done wluli* so iniK*! of the 
material was new to MMeiire, and while the U-autifid s|HH*iniens h«« 
loved couhl l)c ass4KMatc«l with lii^ name. 

In the ftilhmin^ pap^M the innnuM ri|d of Doctor TnHi*^t, printotl 
in small iy\K\ is given nearly in full, fot while paits of it are no longer 



TROOST's CRINOIDS of TENNESSEE — ^E. WOOD. 3 

of especial scientific interest, they are of historical interest, and they 
give us a better acquaintance with the interesting personality of the 
author. 

The monograph as presented at the Smithsonian Institution con- 
tained 91 pages closely written by Troost's own hand, with complete 
index and description of plates. It is fully illustrated, 243 figures 
being used to illustrate the 108 species described. The drawings, 
while effective as pictures, omit important details, and they have 
been replaced in many cases by retouched photographs or original 
drawings. 

The introduction to the monograph contains a general description 
of the geology of Tennessee, followed by the descriptions of species 
grouped under the following phylum and classes and in the following 
order: 

Radiata [Echinoderma]. 

Stellerides [Stelleroidea]. 
Echinides [Echinoidea]. 
Crinoidea. 

Several species belonging to the Cystoidea and Blastoidea are 
described among the Crinoidea without separate heading. As here 
published the species are rearranged in accordance with the classifica- 
tion proposed by Dr. F. A. Bather [1900] for blastoids and crinoids 
and to correspond with that of Jaekel [1899] for cystoids. 

The following title and dedication are quoted exactly from the 
original manuscript.'' 

A MONOGRAPH ON CRINOIDS (?)6 

DISCOVERED IN THE STATE OF TENNESSEE. 

By Db, G. Tboost. 

Prof. Chem. Miner, and Geology in the Nashville Univeraity, Geologist of the State of 
Tennessee. Heretofore Officier dt mnte de la premihe cUuu au service de S. M, 
Louis Napoleon Roi de Uollande. One of the seven founders, and first President 
or the Academy of Natural Sciences of Philadelphia, Penn. Member of the Philo- 
sophical Society in Philadelphia; Member of the American National Institute; 
member of the Geological Society of France; corresponding member of the Jardindes 
plantes; member of the Society of Natur- and LetterkundeinTheHague,— of the 
American Ethnological Society in New York,— of the Western Academy of Natural 
Science in St. Louis, Missouri,— of the Historical Society in Nashville, Tenn. etc. 

DEDICATION. 

Nashville, October ^ 1849, 
7b (he CiHzens of Nashville, 

Fellow CmzENs:— I take great pleasure in dedicating this work to you. It i? the 
result of several years' research and travel, and I owe it to you that I have been able 



o Quotations from Doctor Troost's manuscript are printed in small type, with inser- 
tions by the author inclosed in square brackets. 

^Troost's material contained cystoids, blastoids, crinoids, asteroids, and a pseudo- 
morph of uncertain affinities.— £. W. 
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Hall retained the manuscript and fossils for the remainder of his 
life time, more than forty years, and after his death they were, at the 
request of Secretary Langley, returned by the acting administrator 
of his estate to the Smithsonian Institution. While the manuscript 
was in Hall's possession he published four of Troost's genera, quoting 
Troost's descriptions of three of them. He also published descrip- 
tions of ten of the species the names of which had already been pub- 
lished by Troost [1850, pp. 60-62]. In each of these cases Hall used 
as a type a specimen from another locality supposed to be identical 
with the type of Troost. The descriptions, however, were written 
by Professor Hall, Troost's description, then in his possession, being 
quoted in one case only, that of Zeacrinus magnoliseformis. 

Prof. John M. Clarke [ 1905, pp. 256-257], writing with reference to 
the matter, says: 

There was not in the entire immense collection which his [Hairs] death left among 
his assets a single claim which had not been fully extinguished either by payment of 
money or by transference of copies of his books which had cost him money. By the 
latter method the Troost title was extinguished, and Hall had long before his death 
acquired full right to use the materials as he saw fit. 

Earlier in the same paper he s^ys: 

I am not acquainted with the proceedings by which this acquisition was finally 
effected. Doubtless the transfer was gradually worked out and a full equivalent 
rendered therefor. 

Meanwhile the matter of the Troost manuscript had apparently 
been quite forgotten by the Smithsonian authorities, as shown by the 
reply to Meek's inquiries regarding it. The letter, \vhich has been 
published [Schuchert, 1904,* p. 220] is as follows: 

Washington, D. C, July 21, 1868, 
My Dear Mr. Meek: I can tell you nothing about present condition of Troost's 
paper or what Professor Hall has done or will do with it. Nor does Professor Henry 
• remember anything of any plan or arrangement. We have published nothing and 
know of no publication. 

Sincerely yours, S. F. Baird. 

F. B. Meek, Springfield, HI. 

Interest in the manuscript was revived by Prof. Charles Schuchert, 
formerly of the U, S. National Museum, and the present publication 
is largely due to the earnest desire of Professor Schuchert and of his 
successor. Doctor Bassler, that justice should at last be done the 
memory of this pioneer in the study of American Crinoidea. Troost 
died believing that his monograph would soon be published, and it is 
much to be regretted that it was not done while so mucL of the 
material was new to science, and while the beautiful specimens he 
loved could be associated with his name. 

In the following pages the manuscript of Doctor Troost, printed 
in small tjTpe, is given nearly in full, for while parts of it are no longer 
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of especial scientific interest, they are of historical interest, and they 
give us a better acquaintance with the interesting personality of the 
author. 

The monograph as presented at the Smithsonian Institution con- 
tained 91 pages closely written by Troost's own hand, with complete 
index and description of plates. It is fully illustrated, 243 figures 
being used to illustrate the 108 species described. The drawings, 
while effective as pictures, omit important details, and they have 
been replaced in many cases by retouched photographs or original 
drawings. 

The introduction to the monograph contains a general description 
of the geology of Tennessee, followed by the descriptions of species 
grouped under the following phylum and classes and in the following 
order: 

Radiata [Echinoderma]. 

Stellerides [Stelleroidea]. 
Echinides [Echinoidea]. 
Crinoidea. 

Several species belonging to the Cystoidea and Blastoidea are 
described among the Crinoidea without separate heading. As here 
published the species are rearranged in accordance with the classifica- 
tion proposed by Dr. F. A. Bather [1900] for blastoids and crinoids 
and to correspond with that of Jaekel [1899] for cystoids. 

The following title and dedication are quoted exactly from the 
original manuscript." 

A MONOGRAPH ON CRINOIDS (?)" 

DISCOVERED IN THE STATE OF TENNESSEE. 

By Dr. G. Tboost. 

Prof. Chem. Miner, and Greology in the Nashville University, Geologist of the State of 
Tennessee. Heretofore Officier de sanU de la premUre cUuse au service de S. M. 
Louis Napoleon Rai de Eollande. One of the seven founders, and first President 
or the Academy of Natural Sciences of Philadelphia, Penn. Member of the Philo- 
Bophical Society in Philadelphia; Member of the American National Institute; 
member of the Geological Society of France; corresponding member of the Jardin des 
plantes; member of the Society of Natur- and Letterkunde in The Hague, — of the 
American Ethnological Society in New York, — of the Western Academy of Natural 
Science in St. Louis, Missouri, — of the Historical Society in Nashville, Tenn. etc. 

DEDICATION. 

Nashville, October^ 1849. 

To the CUizeru of Nashville, 

Fbllow CmzENs: — I take great pleasure in dedicating this work to you. It is the 
result of several years' research and travel, and I owe it to you that I have been able 



o Quotations from Doctor Troost's manuscript are printed in small type, with inser- 
tions by the author inclosed in square brackets. 

^Troost's material contained cystoids, blastoids, crinoids, asteroids, and a pseudo- 
morph of uncertain affinities. — £. W. 
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to execute it. In no place have I been received with more kindness than in Nash- 
ville. Even soon after my arrival in your city the board of trustees of your University 
established the professorship of mineralogy and geology which they conferred on me. 
I have ever found amongst you my most cordial friends. 

This work treats of animals which innumerable ages ago inhabited this globe. Their 
remains are found dispersed through the rocks of which you construct your dwellings. 
No state or country of the same extent is as rich in these productions as the State of 
Tennessee, and to spread the name of my adopted state amongst the scientific world 
was my principal aim. 

With much consideration and gratitude, 

Your humble servant, G. Troost. 

INTRODUCTORY. 

When 25 years ago I entered for the first time the State of Tennessee, a coimtry, 
according to the map of Mr. W. Maclure, composed of recent strata from its most eastern 
limit to its most western boundary, the Mississippi River, I was very much surprised 
to find in the vicinity of Nashville, the centre of the State and about 300 miles from 
the eastern limit, fossils which belonged to a formation which was then called Gray- 
wacke or Transition formation, and my subsequent excursions towards the eastern 
limit showed me at several places, as at the Roan Mountains in Carter County, that 
even the Crystalline rocks, such as granite [gneiss] existed in this state, while the 
Cretaceous and Green Sand strata, characterized by Exogyra costata^ Gryphaea, Ham- 
ittSy extended towards the Mississippi, forming near Memphis the very bank of this 
river.« I have therefore thought proper to commence this Monograph by a general 
outline of the Geology of the state in which the Crinoids described were found. 

The fossiliferous strata west of the Appalachian Mountains, a ramification of which 
separates the State of Tennessee from that of North Carolina, whilst several subordi- 
nate branches of it traverse Tennessee from north east to south west,^ are separated 
from the Crystalline or primordial rocks by the principal or highest ridge of this Appa- 
lachian chain. The highest elevation is the Smoky Mountain, which forms the 
boundary between Tennessee and North Carolina, and is a continuation of the Appa- 
lachian. It is granitic to about where the Tennessee river enters into Tenneaaee, in 
the County of Monroe, c The western slope of the mountain in this county in com- 
posed of psammite or slate, which forms here the highest ridge and assumes the name 
of Unaka Mountain, continuing into McMinn County, where the primordial rocks 
again enter the State of Tennessee, running to the Amoce River where they are again 
replaced by psammitic rocks. The line of junction of these two formations is almost 
the same as the boundary which separates South Carolina from the State of Tennessee. 

a The bluffs at Memphis are now known to be of Quaternary age, mainly Ix>e68. 
From the list of fossils given it is evidently the Selma clay to which Doctor Troost 
refers, and outcrops of this formation are not reported west of McNairy and Henderson 
counties in southern Tennessee. — E. W. 

fc The Cumberland Mountains are a group which enters the State of Tennessee at the 
Cumberland Gap, traverses Tennessee from northeast to southwest, and forms in this 
state several ramifications which are called Walden's Ridge, Clinch Mountains, Stone 
Mountain, Cumberland Mountains, Crab-orchard Mountains, and several other minor 
ramifications which terminate partly in the State of Tennessee and partly in Alabama 
where they form the Raccoon, Look-out, and several other mountains. — Troost. 

cThe greater part of the Smoky Mountain range is of slates and conglomerates 
referred to the "Ocoee " series. The nearest exposures of the highly crystalline rocks, 
constituting the Metamorphic Group of-Safford, appear to the north in a small area 
near the state line in Cocke County, and to the southwest in Monroe County where 
the Tellico River crosses the range. — E. W. 
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Towards the west of this line in Carter County, including Roan Mountain, the granite 
prevails to about 12 miles west; then the granite retreats towards the east, and soon, 
about the head of Indian Creek, it repasses the Tennessee line. We have then a 
Silurian [Chilhowee] passing through Cocke County to Wolf Creek where the crystal- 
line rocks again enter Tennessee. 

The highest ridge of the crystalline rocks is at the same time pretty nearly the 
boundary line which separates North Carolina from the State of Tennessee, and it is 
towards the west of this boundary that the fossiliferous strata make a beginning and 
extend westwards, without interruption, as far as the head waters of St. Francia River 
in the State of Missouri, where syenitic and hornblende rocks make their appearance. 
Proceeding from the primordial or granite rocks in East Tennessee, we have first a 
formation of slaty and conglomerate rocks, extending for several miles and composed 
of slaty talc, roofing slate and several varieties of conglomerates generally called 
Grauwacke [Ocoee series]. The ridge called Bay's Mountain traverses the State of 
Tennessee 100 miles in a direction from north east to south west, dividing the counties 
of Blount and Sevier from that of Knox, entering then Jefferson County, and separat- 
ing Green from Hawkins County where it forms Chimney Top Mountain; continuing 
thence more northwards towards Kingsport in Sullivan County where it constitutes 
the elevated bank of the Holston River and terminates. This is the dividing line 
between the Silurian and non-fossiliferous rocks.a The lowest Silurian strata begin 
then, as I have observed, somewhere near the boundary line which separates North 
Carolina from Tennessee, protruding sometimes for a few miles into North Carolina, 
sometimes into Tennessee, forming the Unaka, or Smoky Mountains, [Ocoee series] 
the Bald Moimtains, and the Iron Moimtains, [Chilhowee series] the culminating 
points of these mountains being generally composed of rocks in which I never foimd 
any fossils, while towards the east and south east the crystalline rocks prevail. 

Leaving this ridge and continuing in a direction from north or rather north west, 
we traverse a series of slaty rocks, which are sometimes chloritic and talcose contain- 
ing much quartz. It is there that the first limestone makes its appearance. It is gen- 
erally of a brown or reddish brown color, and of a fine granular structure and appears 
to contain magnesia [Knox dolomite]; but I never found any trace of organic remains 
in it. Such also is the limestone [Slmdy limestone] on the French Broad River about 
five miles west from the granitic rocks which traverse the roads near the warm springs 
in Buncombe County, N. Carolina. Upon the above named limestone follows a 
series of alternating strata of sandstone and slaty rocks, as above mentioned, till about 
four or fav3 miles south from Newport on the French Broad River, where the granular 
limestone makes its appearance again and traverses Cocke and Sevier counties in a 
direction parallel to the principal ridge. They contain (I suppose) no fossils. 

Upon the rocks mentioned above, follow another series [Ocoee] composed of roof- 
ing slate, glossy aluminous slate and sandstone. A stratum of roofing slate traverses 
Sevier County [Ocoee series]. This series [the Chilhowee] commences with the 
Stare, Tellico and Chiihowie Mountains in McMinn, Monroe and Blount Counties and 
continuing parallel to the Smoky Mountain in a south east direction, traverses Sevier 
County. This series terminates towards the north by Bay's Mountain which is com- 
posed of sandstone in which I did not discover any fossils. All these strata are highly 
inclined, almost vertical. 

Towards the north of the above detailed series we arrive upon a series of limestone 
strata in which fossils make their appearance, and increase as we proceed towards the 
north west. The firet fossils observed towards the north of Bay's Mountain are some 
species of Orthoceratites and a species of Euomphalus described by Mr. Lesueur under 
the name of Maclurites [Maclwrta\ and discovered by him near Lake Superior. <> The 

O' The Sevier shale east and west of Bay's Mountain is now known to be foesilifer- 
ous.~E. W. 
* Probably Lake Champlain.— E. W. 
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Btrata in which they occur are more or lees inclined, but they assume soon a horizontal 
direction. I consider these strata as belonging to the lower division of the Silurian sys- 
tem, being characterized by Codimena Fuheri, which are found in the vicinity of Knox- 
ville. This series extends northwards to the State of Virginia. The ridge which runs 
parallel to Bay's Mountain and which commences in Knox County traversing Granger 
and Hawkins CJounties, where it forms the Clinch Mountain and which is principraJIy 
composed of sandstone and aluminous slate, containing extensive deposits of cala- 
mine and hydroxide of iron, seems to be analogous to Bay's Motmtain.^ 

I have not yet determined to which division of the Silurian system the strata of 
limestone east of the Cumberland Mountains belong — It is very probable that they 
belong to the lower division — perhaps they are equivalent to what Murchison calls 
Llando [probably Llandeibo] flags. I found in some the Calimena Fisheri, etc.b 

The above described formations are separated from the more western (which form 
Middle Tennessee) by the Cumberland Mountains which traverse the State of Ten- 
nessee in a south east [west] and north west [east] direction, and are composed of a 
series of parallel ridges known under the names of Walden's Ridge, Craborchard Moun- 
tain, Cumberland Moimtain, Brimstone Mountain etc. They all belong to the Car- 
boniferous formation and are formed of limestone, sandstone and coal strata. Near 
the Craborchard the limestone stratum [Bangor limestone] pierces through the super- 
incumbent sandstone. It is of oolitic structure and is characterized by Demonocrinites 
[TalarocrimLS symmetricus] and by those Pentremites which characterize the Carbonif- 
erous limestone in Kentucky, Tennessee and Alabama, and it forms generally the 
base of that mountain. It is particularly displayed near Sparta, where the whole 
stratification is visible. The Sequatchie Valley displays also the stratification of this 
mountain . The bottom of this valley, through which winds longitudinally the Sequat- 
chie River, is generally of Silurian [Ordovicic] strata of two different ages. The south 
eastern side of the valley is composed of the Siliuian strata which prevail in East Ten- 
nessee [Knox dolomite] and is covered by the limestone which is found in Middle 
Tennessee, [Ordovicic limestone] so that the junction of the two divisions takes place 
in this valley and continues below the Cumberland Mountains. 

The country west of the Cumberland Mountains as far as the Tennessee River, known 
under the name of Middle Tennessee, is generally composed of Siliuian [Ordovicic] 
limestone which is here and there covered by Carboniferous and Devonian Strata. 
Most of my observations being made before I was acquainted with the laboiurs of Mr. 
Murchison, I can not give an accurate limitation of the Devonian and Carboniferous 
deposits, so that some of the Crinoids which are put down as occurring in the Carbo- 
niferous strata may belong to the Devonian deposits. The Middle Tennessee rocks" 
terminate at the Tennessee River. At a few places they cross this river, as in Decatur 
County. Nevertheless this river forms generally the western limit of the Paleozoic 
Strata in Tennessee. 

West of the Tennessee River, as far as the Mississippi which forms the western bound- 
ary of the State of Tennessee, the Cretaceous strata prevail. [See above p. 4]. They 
are composed of marl, green sand and argileaces strata, the first [Selma clay] charac- 
terized by Exogyra costatay Gryphaea convexa and several species of Ostrea — ^the second 
(green sand) by Hamites and PtychoceraSy and the third [Ripley formation] by siliceous 
wood and lignite. 

o Clinch Mountain is composed of Ordovicic and Siluric strata ranging in age from 
the Knox dolomite to the Rockwood formation, while the strata of the Bay's Mountain 
region are Cambric and Ordovicic, in age ranging from the Athens shale to the Bays 
sandstone. — E. W. 

& The formations east of the Cumberland escarpment have been mapped by the 
U. S. Geological Survey as the Knox dolomite and the Chickamauga limestone. — E. W. 
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A few of the Grinoids described in this Monograph were found on the Cumberland 
MountainB and in East Tennessee, but the generality were discovered in Middle Ten- 
neasee, including Decatur County which lies west of the Tennessee River. 

Before terminating this introductory I must acknowledge my sincere thanks to my 
friend Major A. Heiman who has drawn all the figures, and as appears from the work 
itself, in a superior manner. 

I have also to request the indulgence of the reader, — ^having been attacked byaeeriouB 
malady which has lasted more than 6 or 7 months whilst I wan preparing it [the Mono- 
graph] for the press; my memory and sight were more or lese impaired, by which many 
inaccuracies and mistakes may have been produced. 

DESCRIPTION OF SPECIES. 

Class CYSTOIDEA Jaekel. 
Order DICMOPORITA Jaekel. 

A. REGULARIA Jaekel. 

Family CHIROCRINIDiE Jaekel. 
Genus CHIROCRINUS Eichwald. 

CHIROCRINUS ANQULATUS, new apeciea. 

Plate 8, figs. 9, 10. 

Cyathoerinites 8culptus Troost, Proc. Amer. Am. Adv. Sd., II (read 1849), 1860 

{rumen muhLrn); MSS., 1850. 
Oyathocrinut sculptut Wachsmxtth and Sprinobr, Rev. Palaeocrinoidea, I, 1879, 

p. 149 (catalogue name). — ^Miller, North Amer. Geol. and Pal., 1889, p. 236 

(catalogue name). 

The original description by Troost is as follows: 

It resembles more or less C. geometricus of Goldfuss (Tab. LVIII, fig. 5.) in its gen- 
eral appearance, and the stellated figures on the surface are similar. Its pelvic [infra- 
basal] plates are different, the superior angle being more acute gives a hexangular form 
to the costals [basals], which are pentagonal in the C. geometricus. The insertion of 
the column differs also — ^in the C. sculptus a deep, large, subquadrangular cavity 
receives a cylindrical column, this cavity occupies about one half of the diameter of 
the body. The superior rim being somewhat injured, the place for the arms and its 
superstructure can not be determined. 

Discovered in Knox County, East Tennessee, Silurian. 

Supplementary description. — Basals four, bent abruptly upward for 
nearly half their length to form the sides of a quadrilateral basal exca- 
vation; second range of plates apparently five, three hexagonal, one 
pentagonal, and the fifth not preserved; of the third range of plates 
only two, and fragments of two more, plates are preserved. The 
posterior side shows only fragments of plates. 

Numbering the plates as suggested by Jaekel [1899] pectinirhombs 
are present on plates B2 to Bl, B2 to B3, B2 to Ll, B2 to L2, also on 
plates Ll to L'2 and L2 to V2. 
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Stereom thrown into strong folds passing from the center of each 
plate across the sutures to the centers of all adjacent plates, and form- 
ing prominent triangular figures. On parts of the surface finer ridges 
connect the angles of the large triangle with those of a smaller one 
within it. 

Column made up of transversely ridged plates with a very large 
lumen. 

Ohservations. — From the small number of plates preserved and the 
regularity of their arrangement it is not surprising that Troost mis- 
took this specimen for a crinoid. 

The surface ridges resemble those of CJiirocrinus atriatus from the 
'* Lower Silurian'' of Russia, but it is a smaller species with relatively 
shorter and wider plates. 

The specific name sculptus having been used by Schmidt for an 
European species of CTiiroerinus, a new designation for the American 
species becomes necessary. 

Formation and locality, — ^Although Troost's locality reference is 
rather indefinite, the type-specimen was foimd undoubtedly in the 
Middle Ordovicic shales associated with the marbles in the vicinity 
of Knoxville, Tenn. 

Cat. No. 39951, U.S.N.M. 

Family CALLOCYSTIDJE Bernard. 

Genus TETRACYSTIS Schuchert. 

Tetracyatis Schuchert, Smithsonian Misc. Coll., XLVII, 1904, Pt. 2, p. 217. 

TETRACYSTIS PENESTRATUS (Trooat) Schuchert. 

EcMnocnnitea fenestratus Troost, Amer. Joum. Sci., (2), VIII, 1849, p. 419 

{nomen nudum), 
Ethino-encrinites fene8trattL8 Troost, Proc. Amer. Ass. Adv. Sd., II (read 1849), 

1850, p. 60 {nomen nudum); MSS., 1850.— Shumard, Trans. Acad. Sci. St. 

Louis, II, 1866, p. 368 (catalogue name). — MnxER, North Amer. Geol. and 

Pal., 1889, p. 241 (catalogue name). 
TetracysHs fenestratus Schuchert, Smithsonian Misc. Coll., XLVII, 1904, p. 219, 

text fig. 26, pi. XXXIV, figs. 6-8. 

The following is quoted from Troost's original description: 

Echino-encrinitea feneatratua, mihi. 

This crinoid, the summit of which is closed, and which does not possess arms, 
approached to the genus Echino-encrinites of Herman von Meyer — Cystides of von Buch, 
but it differs nevertheless in very important particulars from EchinO'encrinUes. The 
arrangement and number of plates of which it is composed are perhaps identical with 
those of Echino-encrinites. 1 say perhaps, because the five plates which form the 
summit, as will be seen, can not be distinguished in our fossil. The other characters 
by which it differs from the Echino-encrinites may entitle it to form a new genus. 

It has the form of a small acorn; four furrows [ambulacra <i] running longitudinally 
from the summit to the base, divide the surface into four equal parts; on three of them 

^Additions to this description, inclosed in brackets, are by Professor Schuchert. — 
E.W. 
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are poriferous rhombs and on one is an oval aperture [anus]. The poriferous rhombs 
are barred (these bars are not equal in number in these rhombs; some have 16| and 14 
at the topi and 12 below) in the direction of the smaller diagonal which gives them 
the appearance of Venetian blinds, from which its specific name. 

The pelvis is circular with four reentering angles, composed of four [basal] plates, 
three of which are pentagonal, and one, having its superior angle truncated, is hex- 
agonal. The lower part of the pelvis terminates externally in a more or less projecting 
edge and then the plates turning immediately inwards form the sides of a [deep] circular 
excavation in which the column was inserted. 

The first [second] series of plates is composed of five; four are hexagonal, and one 
having upon its lower margin one [i. e., one-half] of the poriferous rhombs is rendered 
thereby irregular. They are placed in the four reentering angles of the pelvis; the 
fifth plate is quadrilateral and rests upon the hexagonal pelvic plate, the superior of 
which surrounding partly the oral aperture [anus] is also thereby rendered irregular. 

The second [third] series is composed of five hexagonal plates of which three are 
rendered irregular by two poriferous rhombs and by the oral aperture [anus] . This oral 
aperture is large and circular. One of the poriferous rhombs, on the quarter section 
on the left of the oral aperture, occupies about one-half of an hexagonaJ plate; above 
this rhomb is an elevation, running transversely and having on its summit a furrow 
[the madreporite], and below it a single pore [the hydropore], neither of which pene- 
trates through or deeply into the plate. The second poriferous rhomb is on the quarter 
section on the right of the oral aperture; it occupies the upper part of the third hex- 
agonal plate, which is thus also rendered irregular. 

The summit, which has no aperture, as in other species of this genus, may have been 
composed of five plates. But our fossil, which is very perfect, without the least ero- 
sion, being around the summit much complicated by the [ambulacral open] furrows 
mentioned above, which here combine, the joints of the plates being thereby obliter- 
ated, their number and form can not be ascertained. 

I can say nothing about the column, — the place where I found my specimen con- 
tained numerous fragments of different crinoids. The place of insertion of the column 
is very large in proportion to the size of the body, its diameter being 4 mm., while 
the largest diameter of the body is 10 mm. and the length 14 mm. The column was 
not inserted as is generally the case with crinoids. The cavity is formed of an inclined 
slope or bevel of about 2 mm., having no articulating striae. 

I found this interesting fossil in Decatur county, Tennessee, associated with 
Catymene Blumenbackii [=C. niagarensislf OrthoceratiUSf Tereh. tdUoni [=? Wihonia 
9affordi\f etc. 

Professor Schuchert [1904, pp. 220-222] comments on this species 
as follows: 

Remoarhs. — It is interesting to find that Troost had a species of TetracyatiB moro than 
50 years ago, which he then referred to Echino-encrinites. It is closely related to the 
Manlius T. chrysaliSy but differs in being smaller, more circular in transverse outline, 
and not flattened as is that species; the pectinirhombs, also, have far fewer dichopores. 
In T.fenestratus there are 12 to 17 pores, and in T. chrymlis from 25 to 35. Of brachioles 
the former has from 7 to 8 on each side of an ambulacrum, while the latter species has 
11 in the same space. Plate 19 and deltoid 24 may not be present in T. fenestratus; 
if they are, they are now obscured by the ambulacralia. However, as Troost's species 
is otherwise closely related to T. chrysalisj it is probable that other specimens may 
reveal these two small plates. 

Formation and locality.— The horizon in Decatur County, Tennessee, furnishing this 
fossil, appears to be the Brownsport limestone of Foerste, formerly a part of Safford's 
Meniscus limestone, in the upper portion of the Niagaran. 

Cat. No. 35091, U.S.N.M. 
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B. IRRB6ULARIA Jaekel. 

Famay CARYOCRINIDiE Bernard. 

Genus CARYOCRINUS Say. 

Troost described five species of Caryocrinus from Decatur County, 
Tennessee. All of the specimens are missing; and the following syn- 
onymy is worked out from the descriptions and figures, all of which 
are reproduced. It is possible that with the original specimens a 
different grouping would be made, but the following appeals to the 
writer as the best that can be done with the available material. 

CARYOCRINUS MILLIQANI Miller and Gurley. 

Plate 2, figs. 3 to 9. 

Caryocrinites meconideus Troost, Proc. Amer. Ass. Adv. Sci., 11, 1850, p. 60 

(nomen nudum). 
Caryocrinites granulatus Troost, Proc. Amer. Ass. Adv. Sci., II, 1850, p. 60 

(nomen nudum). 
Caryocrinites insculptu^ Troost, Proc. Amer. Ass. Adv. Sci., II, 1850, p. 60 

(nom,en nudum). 
Caryocrinus omatus Roemer, Sil. Fauna westl. Tenn., 1860, p. 33, pi. ni, figs. 

la, 6, c. 
Caryocrinus milliganas Miller and Gurlet, Bull. No. 9, Illinois State Mus. Nat. 

Hist., 1896, p. 63, pi. v, figs. 3, 4. 
Caryocrinus roemeri Jaekel, Stammes-geschichte der Pelmatozoen, Berlin, I, 

1899, p. 314, pi. XVII, figs. 3, 3a. 

The following is the original description by Troost: 

It differs principally from the Caryocrinites omatus of Say in being more elongated 
and in having a triangular capital integument; the oral [anal] aperture is lower in the 
meconideus [milligani] than it is in the omatus — it pierces the scapulars [radials] and 
does not rest upon the superior angle as is mentioned by Mr. Say respecting the C. 
omatus. 

Say says the longitudinal diameter is from three quarters to one inch and a half, the 
transverse from seven tenths to one inch and two fifths. I have specimens which 
are about throe inches longitudinally and two and one fifth inches transversely. 

In superficial configuration and in other respects it coincides with the C. omatus. 

It occurs in Decatur County, Tennessee, associated with Calceokif Eucalyptocri- 
niteSf Cupellocrinites [Marsipocrinus]^ etc. 

According to the figures of Miller and Guriey [1896 (April), pi. 5, 
figs. 3, 4], the anal aperture cuts the upper edge of the radials, but is 
not wholly within them. 

Of the form to which Troost has given the name Caryocrinites 
granulatuSy he says: 

This species differs from the meconideus [milligani] chiefly by having a granulated 
surface. 
Decatur County. 

The following is Troost's description of Caryocrinites insculptus: 

The general form is the same as that of the C. meconideus [milligani] but the sur- 
face is adorned with projecting ridges which proceed from the center of the plates: 
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they are not formed of pores as in the preceding species, and whereas in that species 
five and six series of pores proceed from the center of the plates, in the C. insciUptua, 
only four elevated ridges proceed from the center. 
Decatur County. 

The difference in surface between Troost's C. meconideus and his 
C. granulaius and C. insculptus may be accounted for by the former 
having been apparently an exfoliated specimen. The form described 
as C. insculptus was probably a yoimg individual, which might 
account for the smaller nimiber of radiating ridges on the plates. 
The differences brought out by Troost's descriptions and figures of 
these three specimens seem insufficient to separate them as distinct 
species. They are therefore united \mder the name of an apparently 
identical species described by Miller and Gurley [1896 (April), p. 63]. 

Formation and locality. — Brownsport limestone. It occurs in Deca- 
tur County, Tennessee. 

Cat. Nos. 39904, 39905, U.S.N.M. 

CARYOCRINUS GLOBOSU8 Troost. 

Plate 2, fig. 1. 

Caryocrinites globomis Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1860, 
p. 60 {lumen nudum)] MSS., 1850. 

Caryocrinus globogus Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 351 
(catalogue name). — Miller, North Amer. Geol. and Pal., 1889, p. 231 (cata- 
logue name). 

The original description by Troost is as follows: 

Distinguished by its globular form, flat pelvis, and capital integument which hardly 
projects above the general surface of the body. 

The figure of this species resembles in general outline, one of Roe- 
Bier's figures [1860, pi. 3, fig. la] of C. omatv^s, now referred to C. 
miHiganij but it has a less elongate base and apparently a smaller 
tegmen. 

Formation and locality. — Brownsport limestone. Decatur Coimty, 
Tennessee. 

Cat. No. 39907, U.S.N.M. 

CARYOCRINUS BULBULU8 Miller and Gurley. 
Plate 2, fig. 2. 

Caryocrinitea hexagonus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 
1850, p. 60 {nomen nudum); MSS., 1850. 

Caryocrinus hexagonus Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 359 
(catalogue name). — Miller, North Amer. Geol. and Pal., 1889, p. 231 (cata- 
logue name). 

Caryocrinus bulhulus Miller and Gurlet, Bull. No. 5, Illinois State Mus. Nat. 
Hist., 1894, p. 11, pi. n, figs. 15, 16, 18, 19. 

The original description by Troost is as follows: 

It is distinguished from the C. m£conideus [milligani] by the form of the costals 
[basab] which are in the C hexagonus more elevated in ^eir center which give to the 



12 BULLETIN 64, UNITED STATES NATIONAL MUSEUM. 

transverse section a hexagonal fonn. They are also deficient in the superficial orna- 
mental lines and pores as in the C. omatus and meconideua; at least not the least 
traces of these ornaments are visible upon the seven specimens in my collection . 

The figures of Miller and Gurley show a node in the center of each 
radial rather than an angular elevation of its center, but this differ- 
ence is too slight to be of specific value. 

Formation and locality. — In a recent paper by Pate and Bassler 
[1908] the Brownsport limestone of Foerste is subdivided into the 
Beech River, Bob, and Lobelville formations, and Caryocrinus hut" 
lulus is referred by them to the middle or Troostocrinus zone of the 
Beech River formation. Decatur County, Tennessee. 

Cat. No. 39906, U.S.N.M. 

Class BLASTOIDEA^ Say. 

Family PENTREMITID^ Etheridge and Carpenter (emend 

Bather). 

Genus PENTREMITES Say. 

The following remarks are by Troost: 

The Genus Pentremites established by our countryman Thomas Say, and on which 
I wrote a memoir (Trans, of the geol. Soc. of Penn. vol. I pag. 224.) is so well known 
that it requires merely a short notice of how the several species differ from one 
another; and as to my knowledge, no good figiu-es have been published of the Amer- 
ican Pentremites^ I offer here accurate representations of the Pentremites that occur 
in the State of Tennessee with which those that I have seen in the States of Missouri, 
Illinois, Kentucky and Alabama correspond. 

Some of the species of this genus are very abundant in certain parts of the Western 
States, while others are scarce. A division of the Carboniferous limestone is particu- 
larly characterized by Pentremites. I possess a slab of such Pentremital limestone 
which has a siu^face of about 236 square inches; on this siu-face are 120 Pentremites ^ of 
all sizes, from 4/5 to 1/10 of an inch in length; and, judging from the sides of the slab, the 
whole of it seems to be made up of an accumulation of these fossils. They, being 
siliceous, have withstood the decomposing action of the atmosphere which has dis- 
solved the limestone, so that the fossils stand out in prominent relief, some for more 
than two thirds of their diameter. It contains few other fossils; on the whole slab I 
find only one Terehratulaj two other bivalves and CyathophUla^ so that these seas 
must have swarmed at that period with Pentremites. 

Whether the species which I here describe must be considered as true species or 
as mere varieties, I leave others to decide. I only mention that the Pentremites 
here described inhabited different localities; the pyriformis occupies the lowest 
strata of the Carboniferous series. The globosuSj fiorialis and the florialis elongata, 
are found in a higher situation. In Alabama in some places the pentremitic stratum 
is in contact with the coal. The P. cherockee is very rare; I found it only in one place 

oThe Blastoideaof the Troost collection were referred to Dr. Gustav Hambach for 
revision, and the results of his work appeared in the Trans. Acad. Sci. St. Louis, 
XIII, pp. 1-67. As the specimens described by Troost are not in the possession of 
the writer, with the exception of Nucleocrinus glohosus, Doctor Hambach's work is 
followed without change except in a return to names which appear to have priority 
as noted in the text. The sjnionymy is also added by the present writer. 
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on the left bank of the Tennessee Kiver. I found in the Silurian strata only one 
epecies, the P. reinwardtiiy which is very distinct from all other species of Tennessee 
FenJbremilei, 

PBNTREMITBS QCDONI (Defiance). 
Plate 3, fig. 5. 

Kentucky Asterial Fossil Parkinson, Org. Rem. of a former World, 1808, p. 235, 
pi. xm, figs. 36, 37. 

Encrina godoni Deprance, Diet. Sci. Nat., XIV, 1819, p. 467. 

Pentremites globosa Christy, Letters on GeoL, 1848, pi. iv, figs. 7, 8. 

Pentremites glohosus Troost, MSS., 1850. 

Pentremites godoni Shumard, Trans. Acad. Sci. St. Louis, 1, 1858, p. 245. — Hall, 

Rep. Geol. Surv. Iowa, I, Pt. 2, 1858, p. 692, pi. xxv, figs. 13 a, 6.— Shumard, 

Trans. Acad. Sci. St. Louis, II, 1866, p. 384 (catalogue name). — Billings, 

,. Amer. Joum. Sci., XL VIII, 1869, p. 81, fig. 13.— WnrrE, 2nd Ann. Rep. 

^ Dep. Stat, and Geol. Indiana, 1881, p. 511, pi. vn, figs. 10, 11.— Etheridob and 

"**' Carpenter, Cat. Blastoidea, 1886, p. 157, pi. i, fig. 11; pi. ii, figs. 1-13; 
pi. xn, figs. 16-17; pi. xvi, figs. 19, 22, 23. — Miller, North Amer. Geol. and 
Pal., 1889, p. 268(catalogue name).— Keyes, Missouri Geol. Surv., IV, 1894, p. 
136.— Weller, Bull. No. 153, U. S. Geol. Surv., 1898, p. 414 (catalogue 
name).— Bather, List Blastoidea Brit. Mus. (Nat. Hist.), 1899, p. 45 (catalogue 
name).— Hambach, Trans. Acad. Sci. St. Louis, XIII, 1903, p. 38, pi. in, 
fig. 18. 

The following is Troost's description: 

Subspherical, vertically more or less flattened, base slightly pentagonal. Ambu- 
lacra reaching to the base, fields of ambulacra slightly longitudinally curved, column 
slender. 

Occurs (not abimdant) near Sparta at the ascent of the Cumberland Mountain, 
Craborchard Mountain in Bledsoe County, Tennessee; very abundant near Himts- 
ville, at Mount Sano, Alabama— Illinois and Kentucky. 

Observations. — This species has long been considered synonymous 
with P. florealiSy but Doctor Hambach separates the two species. 
He says: 

Shumard and many later authors confound this species with Pentremites godoni, 
which is a sad mistake because there is a considerable difference between these two 
species. In the typical P. florealis the body is more elongated, the base portion 
drawn out and more prolonged than in Pentremites godoni, and the plications of the 
ambulacnd integument are coarser than in P. godoni. The typical Pentremites 
florealis is comparatively rare in Alabama and Kentucky but not so at Chester, Illinob, 
where Pentremites godoni does not occur at all. We find it again at Waterloo, Illinois, 
associated with Pentremites florealis, but it is by far the predominating species here. 

Cat. No. 33069, U.S.N.M. 

PENTREMITES PYRIFORMIS Say. 

Plate 2, figs. 13, 14, 15. 

Pentremites pyriformis Say, Joum. Acad. Nat. Sci. Phila., 1st. ser., IV, 1825, 
p. 294; Zool. Journ., II, 1825, p. 314. — Troost, Trans. Geol. Soc. Pennsyl- 
vania, I, Pt. 2, 1835, p. 228, pi. x, fig. 8.— Owen, Amer. Journ. Sci., 1st. 
ser., XLIII, 1842, p. 20, fig. 3.— Chiusty, Letters on Geol., 1848, pi. nr, 
fig. 6.— Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 60 
(catalogue name).— Hall, Rep. Geol. Surv. Iowa, I, Pt. 2, 1858, p. 693, 
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pi. 3txv, fig. 16.— BiLLiNos, Geol. Surv. Canada, Dec. IV, 1859, p. 20, ; 
5, 7. — DujARDiN and Hup£, Hist. Nat. Zooph. £ch., 1862, p. 91. — Shumard, 
Trans. Acad. Sci. St. Louis, II, 1866, p. 385 (catalogue name).— BnxiNaSy 
Amer. Joiim. Sci., 3d ser., 1, 1870, p. 228.— Wachsmuth and Springer, 
Ptt)c. Acad. Nat. Sci. Phila., 1879, pi. xvn, fig. 5.— White, 2nd Ann. Rep. 
Dep. Stat, and Geol. Indiana, 1881, p. 511, pi. i, fig. 9.— Ethbridge and 
Carpenter, Cat. Blastoidea, 1886, p. 167, pi. i, figs. 6, 7; pi. n, figs. 24-30; 
pi. Jcn, figs. 13, 15; pi. xvm, fig. 3. — Miller, North Amer. Geol. and Pal., 
1889, p. 268 (catalogue name).— Keyes, Missouri Geol. Surv., IV, 1894, 
p. 135.— Harris, Bull. Amer. Pal., I, No. 5, 1896, p. 352.— Weller, Bull. 
No. 153, U. S. Geol. Surv., 1898, p. 416 (catalogue name).— Bather, List 
Blastoidea Brit. Mus. (Nat Hist.), 1899, p. 51 (catalogue name).— Hambach, 
Trans. Acad. Sci. St. Louis, XIII, 1903, p. 38, pi. in, figs. 8, 9, 15, 16. 

PentairenuUites pyrtformis Roemer, Archiv. f. Naturg., Jahrg. XVII, I, 1851, 
p. 354, pi. V, fig. 9a-c. 

PerUremiUa mbconoideus Meek, U. S. Geol. Surv. Montana, Idaho, Wyoming 
and Utah, 1873, p. 471. 

The following is the description by Troost: 

Elongated elliptical. 

Ambulacra long, reaching to the middle of the whole body — terminating at the 
base, acute pentagonal. 

Western declivity of the Cumberland Mountain in an oolitic limestone. — Sequatchie 
Valley, Tennessee. Rarely Mount Sano, Alabama, and Springfield, Kentucky. 

Observations. — Doctor Hambach does not mention the specimen 
which Troost has referred to this species, but according to the figures 
it appears to be correctly identified. The deltoids are longer than is 
usual in the species, but this point is not mentioned in the original 
description, and specimens subsequently referred to the species show 
great variation in the length of the deltoids. 

Doctor Hambach distinguishes the species from P. Jlarealis as fol- 
lows: 

This species differs from P.Jlorealis, its nearest relative, in having its greatest diame- 
ter at the apex of the ambulacrum, dividing the calyx into two equal halves, i. e., 
the distance from the articulation sur&tce of the column equals the distance from the 
apex of the ambulacrum to the summit. 

Cat. No. 33073, U.S.N.M. 

PENTREMITES ELEGAN8 Lyon. 
Plate 2, figs. 10, 11, 12. 

PerUremiUs tenneaaeex Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 
p. 60 (nomen nudum); MSS. 1860. 

PerUremiUs eUgans Lyon, Trans. Acad. Sci. St. Louis, I, 1858, p. 632, pi. xx, 
figs. 4a-<5.— Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 383 (cata- 
logue name).— Miller, North Amer. Geol. and Pal., 1889, p. 267 (catalogue 
name).— Whitpield, Ann. N. Y. Acad. Sci., 1891, p. 577, pi. xm, fig. 4; 
Geol. Surv. Ohio, VII, 1895, p. 466, pi. ix, Jg. 4.— Weller, Bull. No. 153, 
U. S. Geol. Surv., 1898, p. 413 (catalogue name). — Bather, List Blastoidea 
Brit. Mus. (Nat. Hist.), 1899, p. 43.— Hambach, Trans. Acad. Sci. St. Louis, 
XIII, 1903, p. 37. 
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The following is the original description by Troost : 

They differ principally from the P. pyriforrnis in having the ambulacra very short — 
their diameter in proportion larger. 
Sequachie Valley and Sparta, Tennessee; Mount Sano, Alabama. 

In reference to Troost's specimen Doctor Hambach says: 

This species is synonymous with the one designated by Doctor Troost as tenneneex, 
nom, nud. The description of Troost was never published. 

Cat. No. 33072, U.S.N.M. 

PBNTREMITE8 FLOREALIS Say. 

Plate 3, fig. 1. 

JBncrinUea JhrealU Von Schlotheim, Petrefactenkimde, II, 1820, p. 38. 
PeTitremiteaJlarealis Say, Joum. Acad. Nat. Sci. Phila. (1), IV, 1826, p. 295.— Sow- 

ERBY, Zool. Joum., II, No. 7, 1825, p. 314, pi. zi, fig. 2. — Goldfuss, Petrefacta 

Germaniae, Pt. 1, 1826, p. 181, pi. l, figs. 2a-c.— Troost, Trans. Geol. Soc. 

Pennsylvania, I, Pt. 2, 1835, p. 229, pi. x, fig. 3; Proc. Amer. Assoc. Adv. 

Sci., II (read 1849), 1850, p. 60 (catalogue name). — Owen and Shumaro, 

Geol. Rep. Wisconsin, Iowa and Minnesota, 1852, p. 592. — Shumard, Marcy's 

Ezpl. Red Riv. Louisiana, 1854, p. 174. — Dujardin and Hupife, Hist. Nat. 

Zooph. Ech., 1862, p. 90.— Harris, Bull. Amer. Pal., I, 1896, p. 353.— Ham- 

BACH, Trans. Acad. Sci. St. Louis, XIII, 1903, p. 37, text fig. 12c. 
Pentremitea florealis var. elongatus Troost, Proc. Amer. Ass. Adv. Sci., II (read 

1849), 1850, p. 60 (catalogue name). 
PenUUreTnaiites florealis Roemer, Archiv. f. Natuig., Jahrg. XVII, I, 1851, p. 

353, pi. iv, figs. 1-4; pi. v, Gg. 8. 
PentremiUs tymmetricm Hall, Rep. Geol. Surv. Iowa, I, Pt. 2, 1858, p. 694, pi. 

XXV, fig. 14. 
PenUUrematitea florealis Bronn, Klassen and Ordn. Their-Reichs., II, 1860, pi. 

xxm, £g8. la-e. 
Pentremites godoni Shumard (in part), Tians. Acad. Sci. St. Louis, II, 1866, 

p. 384 (catalogue name). 
Pentremites tennesseeae Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 386 

(catalogue name). 
Pentremites godoni Weller (in part). Bull. No. 153, U. S. Geol. Surv., 1898, p. 414. 
Pentremites godoni vox. florealis Bather, List Blastoidea, Brit. Mus. (Nat. Hist.), 

1899, p. 47 (catalogue name). 
Pentremites altiu Rowley, in Green's Contr. Indiana Pal., Pt. 8, 1901, p. 64, pi. 

xxm, figs. 1, 2. 3. 

The original descriptions of Pefotremitea flarealis and P, fiorecHis 
dongataa, by Troost, are as follows: 

PentremiUs florealis. 

Elliptical — ambulacra long. — Pelvic plates short. They are sometimes very large, 
the largest that I have seen is in my collection and is 2} inches long. 

Not abundant, in the oolitic limestone near Sparta, Tennessee — very abundant at 
Mount Sano, Alabama, and Russelville, Kentucky. 

Pentremites florialis eUmgattis, varietas. 

It is constantly proportionately more elongated than the P. florealis of any of the 
other localities. 

Eastern declivity of Cumberland Mountains, Morgan County. And it character- 
izes particularly the siliceous stratum in which the plates of the MeUmiUs in Stewart 
County, Tennessee, are found. 
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OhsenxUions. — ^This species is separated from P. godoni by Hambach 
on account of the more elongate base (see p. 13), and from P. pyri- 
farmis in having the greatest diameter below the center as noted in 
connection with the latter species (see p. 14). 

The variety eUmgatus is separated only on accoimt of its more elon- 
gate form, but the individuals of the species show so much variation 
in proportional length that it seems inadvisable to establish a variety 
on this feature alone, in the absence of a figure or more detailed 
description. 

The Pentremites godoni var. florealis of Etheridge and Carpenter 
[1886, p. 160] is separated from P. godoni as a variety "in which the 
bodies of the radials are very much inclined to the vertical axis of 
the calyx." It is thus quite different from P, florealis as defined by 
Hambach, and, as shown by the figure,* is closely allied to P. godoni. 

Cat. No. 33070, U.S.N.M. 

PENTREMITES SULCATUS Roemer. 

Plate 3, figs. 14, 15, 16. 

Pentremites cherokeus Troost. Proc. Amer. Abb. Adv. Sci., II (read 1849), 1850, 
p. 60 {runnen nudum); MSS., 1850.— Hall, Rep. Geol. Surv. Iowa, I, Pt. 2, 
1858, p. 691, pi. XXV, figs. 12a, 6.— Wellbr, Bull. No. 153, U. S. Geol. Surv., 

1898, p. 412 (catalogue name). 

Pentremites latemiformis Owen and Shumabd, Joiim. Acad. Nat. Sci. Fhila. 
(2), II, 1850, p. 66, pi. vn, fig. 15. 

Pentatrematites sulcatus Roemer, Archiv. fur Natuig., Jahig. XVII, 1, 1851, p. 354, 
pi. VI, figs. 10a, c. 

Pentremites sulcatus Shuhard, Marcy's Expl. Red Riv. Louisiana, 1854, p. 174; 
Trans. Acad. Sci. St. Louis, I, No. 2, 1858, pp. 243, 246; II, 1866, p. 385 (cata- 
logue name).— Lyon and Gassedat, Proc. Amer. Acad. Sci., IV, 1860, p. 
298.— Bronn, Klassen und Ordn. Their-Reichs., II, 1860, pi. xxm, figs. 
l/-j.— Dujardin and HupA, Hist. Nat. Zooph. Ech., 1862, p. 91.— Eth- 
eridge and Carpenter, Cat. Blastoidea, 1886, p. 165, pi. i, figs. 8-10; pi. n, ' 
fig. 31; pi. XVI, fig. 20; pi. xvra, fig. 5.— Keyes, Missouri Geol. Surv., IV, 
1894, pi. xvm, figs. 6a, 6.— Weller, Bull. No. 153, U. S. Geol. Surv., 1898, 
p. 416 (catalogue name). — Bather, List Blastoidea Brit. Mus. (Nat. Hist.), 

1899, p. 54 (catalogue name).— Hambach, Trans. Acad. Sci. St. Louis, XIII, 
1903, p. 39, pi. VI, figs. 1-12. 

Pentatrematites sulcatus Roemer, Bronn 's Lethaea Geognoetica, 3rd ed., Pt. 2, 

1852-54, p. 282, pi. iv, figs. 9a, b. 
Pentremites robu^stus Lyon, Trans. Acad. Sci. St. Louis, I, 1860, p. 629. 

The following is the original description by Troost: 

Transversely pentagonal, longitudinally pyramidal, the plates inclosing the ambu- 
lacra longitudinally deeply excavated and bent outwardly near the summit. Ambu- 
lacra long, reaching the pelvic plates — ^Pelvis very short. 

On the base of the Look-out Mountain, Cherokee Goimty, Tennessee. 

Observations. — This species was described by Hall under the name 
of Pentremites cheroJceeus, with P. sulcatus Roemer cited as a synonym. 

a Etheridge and Carpenter Catalogue of the Blastoidea, pi. 2, fig. 3. 
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He gives no reason for proposing a new name for that already estab- 
lished by Roemer. 

Family TROOSTOCRINIDiE Bather. 

Genus TROOSTOCRINUS Shumard. 

TroosHcnnus Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 384, footnote. 

Troostocrinus Meek and WoRTHEN(in part), Proc. Acad. Nat. Sci. Phila., 1868, p. 
356; Rep. Geol. Surv., Illinois, V, 1873, p. 507.— Ethe ridge and Carpenter 
(in part), Ann. and Mag. Nat. Hist., IX, 1882, p. 247; Cat. Blastoidea, 1886, 
p. 191.— Miller, North Amer. Geol. and Pal., 1889, p. 287.— Zhtel, Text- 
Book Pal. (Eastman trans.), 1896, p. 195. — Bather, List Blastoidea Brit. 
Mus. (Nat. Hist.), 1899, p. 68 (catalogue name); A Treatise on Zool., Ill, The 
Echinodenna, 1900, p. 92. 

ClavxbUutus Hambach, Trans. Acad. Sci. St. Louis, XIII, 1903, p. 44. 

In his proposed new classification Hambach states that ''All names 
ending in 'crinus' are omitted/' and he proposes the name davae- 
hlastua to include Troostocrinus reinwardtiij the type of Shumard's 
genns Troostocrinus , and other similar forms. The change of a name 
merely on account of inappropriateness of form is not in accord with 
the accepted rules of nomenclature, and the genus Troostocrinus being 
defined and well established in the Uterature should stand. 

TROOSTOCRINUS RBINWARDTII (Troost). 
Plate 3, figs. 2, 3, 4. 

Fentremites reinvxardtii Troost, Trans. Geol. Soc. Pennsylvania, I, Pt. 2, 1835, p. 
224; 5th Rep. Geol. Tennessee, 1840, p. 58; 6th Rep. Geol. Tennessee, 1841, 
p. 14. — ^Yandell and Shumard, Contr. Geol. Kentucky, 1847, p. 6. — 
Roemer, Neues Jahrb. fur Min., 1848, p. 296. — Troost, Proc. Amer. Ass. 
Adv. Sci., II (read 1849), 1850, p. 60 (catalogue name); MSS., 1850.— Yandell, 
Proc. Amer. Ass. Adv. Sci., 1851, p. 232. — ^Duiardin and Hupii, Hist. 
Nat. Zooph. Ech., 1862, p. 99. 

PenixUrenuitites reinrvardtii Roemer, Archiv. f. Natuig., Jahig. XVII, I, 1851, p. 
372, pi. VI, fig. 12a-c; Sil. Fauna westl. Tennessee, 1860, pi. m, fig. 2a-<:. 

PentatremUes reintoardtii Bronn, Klassen und Ordn. Thier-Reichs., II, 1860, 
pi. xxm, figs. 4a, b. 

Troo9ticnnu8 remwardtii Shumard, Trans. Acad. Sci. St. Louis, II, 1866, pp. 384, 
385. 

Troostocrinva reinvyardtii Etheridge and Carpenter, Ann. and Mag. Nat. Hist., 
IX, 1882, p. 249; Cat, Blastoidea, 1886, p. 194, pi. xn, figs. 11, 12; pi. xvn, 
fig. 17; text-fig. VII.— Miller North Amer. Geol. and Pal., 1889, p. 287 
(catalogue name). — Bather, List Blastoidea Brit. Mus. (Nat. Hist.), 1899, 
p. 68 (catalogue name). 

Olavaeha»tu9 reinwardtii Hambach, Trans. Acad. Sci. St. Louis, XIII, 1903, p. 44 
(catalogue name). 

The original description by Troost is as follows : 

Elongated, inverted pyramidal. Ambulacra short, not composed m [in] the pre- 
ceding species of uniform transverse grooves, but uf oblique alternating de visions, 
having the pores remote from the nuurgin of the Ambulacra. 
63330—09 2 



18 BULLETIN 64, UNITED STATES NATIONAL MUSEUM. 

It is the only species of the Tennessee Pentremites which belongs exclusively to the 
Silurean Strata. 
Decatur County, Tennessee. 

Formation and locality. — ^This species marks the middle, or Troos- 
tocrinus zone, of the Beech River formation of the Brownsport lime- 
stone, as defined by Pate and Bassler [1908]. 

Cat. No. 33071, U.S.N.M. 

Family NUCLEOCRINID^ Bather. 
Genus NUCLEOCRINUS Conrad. 

NtuleocriniLS Conrad, Joiu*n. Acad. Nat. Sci. Phila., VIII, 1842, p. 280. — Lyon 
and Casseday, Proc. Amer. Acad., IV, 1859, p. 295. — Hall, 15th Ann. Rep. 
New York State Cab. Nat. Hist., 1862, pp. 144, 146.— Meek and Worthen, 
Rep. Geol, Surv. Illinois, II, 1866, p. 275. — Billings, Amer. Jonm. Sci. (3), 
1, 1870, p. 229.— Miller, North Amer. Geol. and Pal., 1889, p. 262.— Bather, 
List Blastoidea Brit. Mus. (Nat. Hist.), 1899, p. 21 (catalogue name); A 
Treatise on Zool., Ill, The Echinoderma, 1900, p. 88. 

Olivanites Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1860, p. 62 (nomen 
nudum); MSS., 1850; Amer. Joum. Sci. (2d ser.), VIII, 1849, p. 419.— 
Hambach, Trans. Acad. Sci. St. Louis, XIII, 1903, p. 48. 

Elaeacrinv^s Roemer, Archiv. f. Natuig., Jahig. XVII, I, 1851, p. 375; Bronn*8 
Lethaea Geogn., 3rd ed., Pt. 2, 1852-54, p. 283.— Dujardin and Hup6, 
Hist. Nat. Zooph. Ech., 1862, p. 100.— Shumard, Trans. Acad. Sci. St. 
Louis, II, No. 1, 1862, p. Ill; II, No. 2, 1866, p. 368.— Etheridge and Car- 
penter, Ann. and Mag. Nat. Hist., XI, 1883, p. 228; Cat. Blastoidea Brit. 
Mus., 1886, p. 210.— ZiTTEL, Textbook Pal. (Eastman trans.), 1896, p. 195. 

The original description by Troost is as follows : 

When I first saw this fossil, it being partly imbedded in limestone, I considered it 
as a species of Pentremites ^ having five double rows of pores, and five double apertures 
at the summit like the Pentremites. I conjectured nevertheless that the lower part of 
the animal, the place of insertion of a column, and the plates composing the pelvis 
[base] differ from those of the genus Pentremites. The specimens then in my posses- 
sion did not allow me to decide this point. I think it necessary to mention this as the 
fossil IB generally known, on my authority, (though I did not publish a description of 
it) as a Pentremites. Having since got possession of perfect specimens, I have found 
out my mistake. I am now convinced that it is not supported by a column, conse- 
quently it constitutes a new genus, to which from the analogy of its form with that of 
an olive, I have given the name of Olivanites. 

NUCLEOCRINUS VERNEUILI (Troost). 
Plate 3, figs. 7, 8, 9, 10, 11, 12, 13. 

Pentremites vcmeuili Troost, 6th Rep. Geol. State Tennessee, 1841, p. 14. — 

D'Orbigny, Prod, de Pal. Strat., I, 1849, p. 102.— Shumard, Trans. Acad. 

Sci. St. Louis, I, No. 2, 1858, p. 247. 
Olivanites vemeuili Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 

62 (catalogue name); MSS., 1850.— Lyon, Rep. Geol. Surv. Kentucky, III, 

1857, p. 487, pi. V, figs. la-^. 
Elaeacrinus vemeuili Roemer, Archiv. f. Naturg., Jahig. XVII, I, 1851, p. 379, 

pi. vm, figs, la-^; Bronn's Lethaea Geognostica, 3d ed., Pt. 2, 1852-54, 



TBOOSt's cricoids of TENNESSEE — E. WOOD. 19 

p. 284, pi. IV, figs. lOa-6.— Bronn, Klassen und Ordn. Thier-Reichs, I, 
1859, pi. xxm, figs. 5a-«.— Dujardin and HupA, Hist. Nat. Zooph. Ech., 
1862, p. 100.— Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 369 (cata- 
logue name). — Etheridoe and Carpenter, Ann. and Mag. Nat. Hist., IX, 
1883, p. 231; Cat. Blastoidea Brit. Mus., 1886, p. 216. 
NucUocrinus vemeuili Lyon and Casseday, Proc. Amer. Acad., IV, 1859, p. 295.— 
BiLUNOS, Amer. Joum. Sci. (3), I, 1870, p. 229, figs 3-6.— Miller, North 
Amer. Geol. and Pal., 1889, p. 263. — Bather, List Blastoidea Brit. Mus. 
(Nat. Hist.), 1889, p. 22 (catalogue name); A Treatise on Zool., Ill, The 
Echinoderma, 1900, p. 88, text fig. X. 

The original description by Troost is as follows: 

Pelvis,— or the base of the body — is very complicated in the Olivanites. It is 
composed of five plates of an irregular form — each has a very elevated ridge running 
longitudinally over them, this elevated ridge is hollow at the superior margin, in the 
aperture of which it receives the lower extremity of the double rows of pores or what 
is generally called ambulacrum, these five plates, joined together have a subpenta- 
gonal form, each of the five angles being elevated and somewhat rounded to receive 
the five double rows of pores. Five such plates joined together leave a pentagonal 
vacuum in its center, and this open place, which I at first considered as a cavity in 
which a column was inserted, is closed up with numerous small plates forming a kind 
of mosaic placed at the bottom of the cavity. 

Here the general arrangement of costals, and scapulars as in the generality of cri- 
noids, terminates. The whole is now composed of a shell on which no Butiu*e of 
junction is perceptible. Consequently it does not belong to the Prentremites in 
which these divisions are found, and in which the pelvis is divisible into three parts. 

Five double rows of pores, originating at the summit near two small elongated 
apertures, descending longitudinally terminate in the above mentioned cavity under 
the elevations of the pelvic plates. These two rows of pores are separated by a narrow 
strip, or septum, having a longitudinal depression in the middle, and must have 
answered for the same piupose as the ambulacra in the Pentremites which are also 
composed of double rows of pores. 

The apertiu-es near the origin of the ambulacra — or double rows of pores — form in 
the interioi: a short conical tube, descending a short distance and [it] is not closed — 
The place where the ambulacra terminate is also open in the interior. 

The intermediate spaces between the ambulacra are superficially divided by 
longitudinal lines into five parts — the middle part is slightly elevated above the two 
others, and is more or less longitudinally grooved, while the two following are trans- 
versely striated. Four of these parts are of equal size — but the fifth is broader and 
its central part is much more elevated and wider than in the four other divisions, it 
reaches not the same height and has on its summit a large lanceolate aperture with an 
elevated border. Its summit is covered with numerous microscopic plates. 

Some imperfect specimens were found in Bedford County, Tennessee. More 
perfect ones I found at the Falls of the Ohio River [Onondaga limestone]. 

Cat No. 33075, U.S.N.M. 

NUCLBOCRINUS GL0B08US (Troost). 

Plate 3, fig. 6. 

OlivaniUs glohoaus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 
p. 62 (nomen nudum); MSS., 1850. — Hambach, Trans. Acad. Sci. St. Louis, 
XIII, 1903, p. 50 (catalogue name). 
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The following is the original description by Troost: 

It differs from 0. [N%uXeocnnu8\ vemeuili in being globulafi and having no pro- 
jecting ridges, nor are any transverse stria on the fields between the ambulacra, 
perceptible. 

Bedford County, Tennessee. 

Observations. — ^Doctor Troost's specimen is about three-fourths 
the height of Nudeocrinus vemeuUi and the interambulacral areas 
are wider than those of any of the specimens of the latter species 
with which it has been compared. The difference in height can 
hardly be due to compression, since the specimen has not the diame- 
ter necessary to account for such a decrease in height. The globular 
form, together with the wide ambulacral areas lead to the retention 
of Troost's species, at least until forms are found connecting it more 
closely ¥dth Nudeocrirms vemeuili. 

The method of preservation of Nudeocrinus globosus is the same as 
that of specimens of N. vemeuili from the Falls of the Ohio, and 
they may be from the same locaUty, since Doctor Troost's records 
of locaKties were found, in a few instances, to be erroneous. 

Cat. No. 33076, U.S.N.M. 

Family ORBITREMITID^E Bather. 
Genus ORBITREMITES Austin. 

Orbitremites J. E. Gray, Synops. Contents Brit. Mus., 42nd ed., 1840, p. 63 (nomen 
niidum). — ^T. Austin and T. Austin, Jr., Ann. and Mag. Nat. Hist. (1), X, 
1842, p. 111.— Bather, List Blastoidea Brit. Mus. (Nat. Hist.), 1899, p. 23; 
A Treatise on Zool., Ill, The Echinoderma, 1900, p. 90. 

Granatocrinus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 62 
(nomen nudum); Amer. Joum. Sci., 2d ed., VIII, 1849, p. 420. — Hall, 15th 
Rep. New York State Cab. Nat. Hist., 1862, p. 146.— Shumard, Trans. 
Acad. Sci. St. Louis, II, No. 2, 1866, p. 375. — Meek and Worthen, Rep. 
Geol. Surv. Illinois, II, 1866, p. 274.— Zittel, Handb. Pal., I, Pt. 3, 1879, 
p. 434. — Etheridge and Carpenter (in part), Ann. and Mag. Nat. Hist., 
IX., 1882, p. 236; Cat. Blastoidea, 1886, p. 238.— Miller, North Amer. 
Geol. and Pal., 1889, p. 250. 

Elaeacrinus Shumard (in part), Trans. Acad. Sci. St. Louis, II, No. 1, 1863, 
p. 112. 

Cidaroblastus IIambach, Trans. Acad. Sci. St. Louis, XIII, 1903, pp. 24-32, 45. 

The original description by Troost is as follows: 

This genus in some of its characters approaches Olivanites and PentremiteSj having, 
like these genera, five double rows of pores. It is distinguished from the PerUremites 
by the absence of a column a and by being destitute of the five characteristic aper- 
tures upon which the generic name of Pentremites is founded ; and from the Olivanites 
[by the absence] of the division of the fields between the ambulacra which in the 
Granatocrinites is composed of three plates, and which is not the case with the 
Olivanites. 



"Hambach says that a surface for the articulation of a column is present on Troost'e 
type.— E. W. 
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ORBITREMITES GRANULATU8 (Roemer.) 
Plate 4, figs. 12, 13, 14, 15, 16, 17. 

GranatocrinUes cidariformis Troost, Proc. Amer. Abb. Adv. Sci., II (read 1849), 

1860, p. 62 {rumien nudum); MSS. 1850. 
Grtmatocrinites globosus Troost, MSS. 1850. 

Pentatrematites granulatua Roemer, Arch. Natuig., XVII, (1), 1851, pp. 363, 364. 
Graruuccrinus granulatv^ Hall, 15th Rep. N. Y. State Cab. Nat.* Hist., 1862, 

p. 146. — Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 375 (catalogue 

name). — Etheridge and Carpenter, Cat. Blastoidea, 1886, p. 244. — Miller, 

North Amer. Geol. and Pal., 1889, p. 250 (catalogue name). — ^Weller, Bull. 

No. 153, U. S. Geol. Survey, 1898, p. 299 (catalogue name). 
Orbitremitesf granulatu^s Bather, List Blastoidea Brit. Mus. (Nat. Hist.), 1899, 

p. 29. 
Cidaroblastus granulatus Hambach, Trans. Acad. Sci. St. Louis, XIII, 1903, 

pp. 27-32, 45. 

The following is the original description of GranatocrinUes cidar- 
iformis by Troost: 

Globular, slightly elongated. 

Pelvis [base] more or less stellated or pentagonal, composed of small plates, forming 
a small concave dome without any marks of insertion of a colunm [?] or of an appear- 
ance of an alimentary aperture [lumen]. 

The five plates which surround the pelvis are elongated, sub-pentagonal approach- 
ing in form similar plates in the PentremiteSi their superior margin being circular 
and having a longitudinal incision which terminates near, the base, where they form 
the margin of the pelvic cavity, and thence rising they enclose partly the double 
rows of pores which descend from the summit and terminate near the lower margin. 

These five plates combined form a cup with five circular elevations at the rim, in 
the re-entering angles of which are placed five isosceles triangular plates being beveled 
at the base so as to fit the rounded margin of the inferior plates. 

Five double rows of pores proceed from the very summit, running along the tri- 
angular plates above mentioned, and entering into the incision of lower series of plates 
first mentioned, terminate near the lower margin of them. 

The whole surface is granulated — these grains have a tendency to run parallel to the 
sides of the plates. 

No ovary or oral aperture, is visible on the surface; they may nevertheless have 
existed in the live state, and have been obliterated during fossilification, because 
judging from siliceous internal casts of the same, I think I perceive traces of such 
apertures. 

They occur near Shelby vi lie, Bedford County, Devonian [TuUahoma formation] — 
and in Allen County, Kentucky. 

The following is the original description of Granatocrinites glohosus 
by Troost: 

It differs from G. cidariformis in being globular, having at the base a circular cavity, 
the junction of the lower series of plates with those of the superior being curvilinear, 
and its sur^e being very irregularly granulated, whereas the 0. cidariformis is oval, 
has a p^itagonal basal cavity, the junction of the above mentioned place is rectilinear 
and its surface r^^larly granulated. 

Bedford County, Tennessee. 

OhservoMons. — Doctor Hambach regards Granatocrinites glohosus 
Troost as a synonym of G, cidariformis. In reference to Troost's 
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statement that the granules of the latter run parallel to the sides of 
the plates Hambach says: ''This is an incorrect statement, because 
the specimen shows just the reverse.'' 
Cat. Nos. 33077, 33080, U.S.N.M. 

Class CRINOIDEA Miller. 

Subclass MONOCYCLICA Bather. 

Order MONOCYCLICA INADUNATA Bather 
(^Vachsmuth and Springer, in part, emend.) 

Family HETEROCRINID^ Zittel (emend.Wachsmuth and Springer) . 
Genus ECTENOCRINUS S. A. Miller. 

ECTENOCRINU8 CANADENSIS (BUlings). 

Plate 4, fig. 10. 

Heterocrinites simplex Troost, Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 60 

(catalogue name); MSS., 1850. 
HeUrocrinus canadensis Billings, Caii. Org. Remaixis, Dec. IV, 1859, p. 48, pi. 

XIV, figs. 5a-<f.— Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 377 

(catalogue name). — Wachsmuth and Springer, Rev. Palseocrinoidea, Pt. 3, 

1886, p. 206 (catalogue name). 
Heterocrinus simplex Wachsmuth and Springer, Rev. Palseocrinoidea, Pt. 1, 

1879, p. 150 (catalogue name). 
Ectenocrinus canadensis Miller, North Amer. Geol. and Pal., 1889, p. 242. 

The following remarks are by Troost: 

I found only a few mutilated specimens of this fossil in the Silurian strata in the 
State of Tennessee, but I collected some perfect ones in the State of Kentucky, which 
were imbedded in a soft argillaceous limestone and I succeeded in developing some 
perfect heads which were afi^ed to about two inches of their column, and some others 
which were eroded in such a manner as to display their internal structure, from which 
it appears that in the Heterocrinites [Ectenocrinus] of Tennessee and Kentucky the 
coronal integument terminates in an articulated fluted proboscis, which ascends 
between the fingers [arms] to nearly where they terminate; and that the fingers [arms] 
are furnished with tentacula or feathers [pinnulae]. These facts are not mentioned 
by Hall [1847, p. 280]. Hall also mentions that the column is pentagonal, this also 
does not agree with the Tennessee fossil. On a slab of limestone similar to that above 
mentioned, which contains a great number of columns some of which are affixed to 
mutilated heads, not a single pentagonal column is found, they are all formed of 
small and large alternating circular joints with rounded margin, as is represented on 
the figure. 

Observations, — ^Meek united provisionally the Heterocrimis canadensis 
Billings with his neUrocrinus simplex var. grandis, but wrote that 
his species differs from //. canadensis in its shorter and more wedge- 
shaped arm plates. For this reason it seems best to regard them as 
distinct species unless a comparison of the types should show them 
to be more nearly aUke than the description indicates. 
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Troost's species has relatively long arm plates, and is more closely 
related to Heterocrinus canadeTisis than to Meek's variety, with which 
it corresponds in size. 

Formation and locality. — Ijower part of Trenton formation. Frank- 
fort, Kentucky. 

Cat. No. 39921, U.S.N.M. 

Family PISOCRINIDiE AngeUn. 
Genus PISOCRINUS de Koninck. 

PI80CRINUS MILLIQANI Miller and Qurley. 

Haplocrinites hemisphaericus Troost, Proc. Amer. Aas. Adv. Sci., II (read 1849), 

1850, p. 61, (nomen nudum). 
Pi90cnnus gorhyi Miller (in part), 17th Rep., Indiana Geol. Nat. Res., 1892, p. 640, 

pi. VI, figs. 21, 22, 23. ' 

Pisocrinus milligani Miller and Gurley, Bull. No. 7, Illinois State Mus. Nat. 

Hist., 1895, p. 80, pi. v, figs. 27, 28. 

Troost referred this species to HaplocriniLs, and his remarks merely 
distinguish the specimen from HaplocriniLs steUaris Roemer and H, 
fnespUiformis Goldfuss. His figures are misleading, as they represent 
a regular arrangement of suture hues which does not appear on the 
specimen. 

The single specimen in the Troost collection represents the dorsal 
cup only, and the suture lines are not sufficiently distinct to show 
the arrangement of the plates, but in all the characteristics which 
appear it is identical with the Pisocrinus miUigani of Miller and Gurley. 
On one of Miller and Gurley'^s figures, fig. 27, pi. 5, the shading is 
reversed. The fact that the mortise occurs on the projecting lobe of 
the ^adial in their specimen, as well as in that of Troost, is shown by 
their description, and by an earlier figure of Miller [1892, pi. 6, fig. 23]. 

Formation and locality. — Brownsport Umestone. Decatur County, 
Tennessee. 

Cat. No. 39941, U.S.N.M. 

Family CATILLOCRINIDiE Wachsmuth and Springer. 
Genus CATILLOCRINUS Shumard. 

CatUlocrinites Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 60 
{nomen nudum)) MSS., 1850. 

CatiUocrinua Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 357.— Meek 
and WoRTHEN, Geol. Surv. Illinois, III, 1868, p. 465; V, 1873, p. 504.— 
ZiTTEL, Handb. d. Pal., I, 1879, p. 348. — De Loriol, Palaeontologie Fran- 
caise, Crinoids, XI, 1882, p. 46. — Wachsmuth and Springer, Rev. Palseo- 
crinoidea. III, 1885, p. 268.— Miller, North Amer. Geol. and Pal., 1889, 
p. 231.— Bather, A Treatise on Zool., Ill, The Echinoderma, 1900, p. 150. 

Nemaioarinua Meek and Worthen, Proc. Acad. Nat. Sci. Phila., 1866, p. 251. 

The following is Troost's original description: 

Column cylindrical. Alimentary canal [lumen] pentagonal or penta-petalous. 
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Pelvia, [base] sub-pentagonal divided into 3 unequal parts. 

Body, composed of four [five], irregularly shaped, externally convex pieces, form- 
ing, connected together, a henuspherical cup, with a broad border, having a tooth-like 
elevation on one side and on the opposite side a lanceolate depression. 

Supplementary description, — ^The essential characteristics of the 
genus are as follows: Basals three, unequal, projecting beyond the 
column on the left anterior side. There are five dissimilar radials of 
which the anterior and left posterior radials are fan-shaped, much 
larger than the others, and bear numerous (15 to 31) arms each. The 
arms are unbranched and non-pinnulate. The right posterior radial 
bears a tooth on which the anal tube rests. No anal plate is present. 

Genotype. — CatiUocrinus tennesseese. 

The first published description of the genus was by Shumard 
[1868, p. 357]. He described the calyx erroneously as made up of 
three series of plates, and assumed that the basal pieces were prob- 
ably five in number. Wachsmuth and Springer [1886, p. 268] and 
Bather [1900, p. 150] describe the basfid disk as undivided, but 
Troost's observation appears to be correct, as the suture lines between 
the plates show distinctly on one of the specimens, and traces of them 
appear on others. 

CATILLOCRINUS TENNESSEE^ (Shumard). 

Plate 9, figs. 1, 2, 3. 

CatiUocrinites tennesseeas Troost, Proc. Amer. Ass. Adv. Sci., 11 (read 1S49)» 

1860, p. 60 (nomen nudum); MSS., 1850. 
CoMloainus tennesseeae Shumard, Trans. Apad. Sci. St. Louis, II, No. 2, 1866, 

p. 358. — ^Wachsmuth and Sprinoer, Rev. Palseocrinoidea., Ill, 1885, p. 

272.— Miller. North Amer. Geol. and Pal., 1889, p. 231 (catalogue name). 

The original description by Troost is as follows: • 

The plates which compose the body are — ^a pelvis [base] which is an irr^fular 
pentagon more or less concave, bearing a circular impression for a column which oc- 
cupies almost the whole of the pelvis [base] and has an irregular pentagonal or penta- 
petalous aperture. The margins of the articulating surfaces of the column are notched. 
This pelvis supports two irregular semilunar plates and four [two] irregular pear-«haped 
plates of which one seems to be divided into two parts [i. e. fiv^ plates in all]. The 
superior border being irr^ularly circular, occupying more than half of the whole 
superior surface, is covered with radiating striae, somewhat like the articulating 
surfaces of the encrinital columns — These striae proceed from a series of pores near 
the external margin of the border and terminate partly in the abdominal cavity and 
partly on the border itself as is shown in the figure. The striae above mentioned are 
interrupted by a dental elevation. It is placed (the dental elevation) upon one of the 
divisions of the above mentioned divided pear-shaped plate. Opposite to this dental 
elevation and on the interior of the undivided pear-shaped plate is an aperture, or 
furrow, occupying the space only of one pore on the external margin, but then extend* 
ing, inwards and downwards, assuming a heart-shaped figure in the abdominal cavity. 
(See fig. 1.) The external surface, the pelvis excepted, is finely granulated. 

Observations, — The six specimens of this species in the Troost collec- 
tion represent the dorsal cup only. The form and proportions of the 
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plates are shown by the figures. The dorsal cup is thin at the base 
but thickens rapidly upwards until the upper edge of the radials has 
a thickness of one-fourth the greatest diameter of the cup. 

FomuUion and locality. — Found in the Knobstone shale at Button- 
mould Knob, 7 miles south of Louisville, Kentucky. 

Cat. No. 39911, U.S.N.M. 

Fanuly HAPLOCRINIDiE Roemer. 
Genus HAPLOCRINUS Steininger. 

Five species are described as belonging to the genus Haplocrinus, 
but of these, specimens are missing for all but one. The latter, H. 
Tiemisphericus Troost, is apparently identical with Pisocrinua miUigani 
Miller and Gurley. 

The name Haplocrinus steininger is given to a specimen which 
Troost considered to be closely related to but specifically distinct from 
H. mespiliformis Goldfuss. As he does not say how his species differs 
from that of Goldfuss and gives no figure or description of it, it is im- 
possible to determine to what form the name applies and it therefore 
becomes valueless. 

The publication of the description and figures of the remaining 
three of Troost's species give them the same standing they would 
have had if published earUer and the discovery of similar specimens 
or comparison of the figures with specimens now in the hands of 
collectors may lead to a more accurate determination of their affini- 
ties than is now possible. 

HAPLOCRINUS OVALI8 Troost. 

Plate 4, fig. 3. 

Sdplocrinites ovalU Tboost, Proc. Amer. Abb. Adv. Sci. (read 1849), 1850, p. 61 

{rumen nudum); MSS.. 1850. 
Haplocrinus ovalU Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 

376 (catalogue name). — Wachsmuth and Springer, Rev. Pabeocrinoidea, 

III, 1886, p. 159 (catalogue name).— Miller, North Amer. Geol. and Pal., 

1889, p. 252 (catalogue name). 

The original description is as foUows: 

It differs from Haplocrinus hemisphericus [Pisocrinus mUligani Miller and Gurley] 
in being more elongated, and transverse circular, whereas the H. hemisphericus ia 
pentagonal and compressed. 

Formation and locality. — ^Brownsport Umestone. Decatur County, 
Tennessee. 

haplocrinus ORANULATU8 Troost. 
Plate 4, figs. 4, 5. 

Haplocrinites granuUxtus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 
1850, p. 61 (nomen nudum); MSS., 1850. 
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HaplocriniLS granulatus Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 
p. 376 (catalogue name). — ^Wachsmuth and Springer, Rev. Palseocrinoidea, 
III, 1886, p. 159 (catalogue name). — ^Miller, North Amer. Geol. and Pal., 
1889, p. 252 (catalogue name). 

The original description is as follows: 

It differs from the H. hemisphericus [PisocriniLS milligani Miller and Gurley] in being 
less angular and having a granulated surface. 

Formation and locality, — Brownsport limestone. Decatur County, 
Tennessee. 

HAPLOCRINUS MAXIMUS Troost. 

Plate 4, figs. 6, 7, 8. 

Haplocrinites maximus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 61 {nomen nvdum); MSS., 1850. 
Haplocrinus maximus Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 

p. 376 (catalogue name). — ^Wachsmuth and Springer, Rev. Palseocrlnoidea, 

III, 1886, p. 159 (catalogue name). — Miller, North Amer. Geol. and PaL, 

1889, p. 252 (catalogue name). 

The original description is as follows: 

1 1 is inverted conical , deeply truncated . Superior rim much extended , and the lower 
rim more prominent. The place for the insertion of the column is much larger than 
in the other species. 

Formation and loadity. — ^Brownsport limestone. Decatur County, 
Tennessee. 

Family SYMBATIIOCRINIDiE Wachsmuth and Springer. 
Genus SYMBATHOCRINUS Phillips. 

SYMBATHOCRINUS TENNES8EENSI8 Roemer. 

SymbathocrinUes tennesseex Troost (in part), Proc. Amer. Ass. Adv. Sci., II, 
No. 2 (read 1849), 1850, p. 61 {rumen nudum)) MSS., 1850. 

Symhathocrinus tennesseensis Roemer, Die Sil. Fauna d. westl. Tenn., 1860, p. 
55, pi. IV, fig. 6a, 6.— Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 
p. 397 (catalogue name).— Miller, North Amer. Geol. and Pal., 1889, p. 285 
(catalogue name). 

Symhathocrinus tennesseex Wachsmuth and Springer, Rev. Palseocrinoidea, III, 
1886, p. 166 (catalogue name), p. 174. 

Under the name of Symhathocrinites tennesseex, Troost described 
two widely different forms. One of these is apparently identical 
with 8, tennesseensis Roemer, and the other is described as a sepa- 
rate species, S. troosti. 

Formation and locality. — ^Brownsport limestone. Troost records 
this species as from the Siluric of Decatur County and the Carbonic of 
White's Creek Springs, but the latter is probably an error as, among 
the Crinoidea, the same species would hardly be likely to persist from 
Siluric to Carbonic time, and, moreover, the mode of preservation 
of the specimens more nearly resembles that of material from Decatur 
County than from White's Creek Springs. 

Cat. No. 39939, U.S.N.M. 
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8YMBATHOCRINU8 TR008TI, naw •pedes. 
Plate 9, fig. 9. 

Siprihathoarinites tennesaeex Troost (in part), Proc. Amer. Abb. Adv. Sci., II, 
No. 2 (read 1849), 1850, p. 61 {noTnm nudum); MSS., 1850. 

The figures and the main portion of Troost's description of Sym^ 
bathocrinus tennesseese are from the specimens now labeled S, troosiif 
therefore all of the description except a portion referring to the 
young of S. tennesseex is reproduced below. 

The original description is as follows: 

Pelvis [base] circular, divided into three parts (vjsible in young specimens) with 
five, rounded [slightly curved] excavations in which are placed: scapulars [radials] 
five, more or less wedge shaped, tumid, giving a. pentagonal form to the cup. 

Column cylindrical, radiating [crenulated] around the margin of the articulating 
surface, and circular alimentary canal [lumen]. 

SupplemerUary description. — ^Basals three, radials five, arm plates 
not preserved. The angle of divergence between the base and sides 
of the calyx is about 127°, producing a low, spreading cup. Surface 
apparently smooth. The species is characterized by the distinctly 
flattened central portion of the radials and the broad, shallow 
bevelUng of these plates on either side of the sutures. 

Observations. — ^The species is distinguished from Symbaihocrinus 
tennesseensis by its greater size, flattened radials, and sunken sutures; 
and from S. robustus by the form of the radials and the low, spreading 
calyx. 

Formaiion and locality. — Brownsport limestone. Decatur County, 
Tennessee. 

Cat. No. 39980, U.S.N.M. 

8YMBATHOCRINU8 ORANULATU8 Trooat. 

Plate 9, figs. 4, 7, 8. 

Synbathoainites granulatus Troost, Proc. Amer. Ass. Adv. Sci., II, 1850, p. 61 

[rumen nudum); MSS., 1850. 
Synbathocrinua granuJatus Shuhard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 

p. 397 (catalogue name). 
Symbathocrinus granulatus Wachsmuth and Springer, Rev. Pakeocrinoidea, III, 

2d sec., 1886, p. 166 (catalogue name). 

The original description is as follows: 

It differs from S. tennesseex in having its costals [radials] more elevated, and more 
convex longitudinally, which elevations terminate in a bevel at the rim of the cup, 
and in having a granulated surface. 

Observations. — ^The species is characterized by its small size, 
tuberculate surface, and the form of the radials. The central portions 
of the latter are strongly convex, bevelled above, producing semi- 
circular flat or concave surfaces between the center and the upper 
margin of the radials. It closely resembles Symbaihocrinus angrdaria 



28 BULLETIN 64, UNITED STATES NATIONAL MUSEUM; 

Miller and Gurley [1894], and one of the specimens is flattened 
laterally, thus increasing the resemblance to that species, but the 
flattening of the Troost specimen is evidently accidental, as the plates 
are more or less broken, while the type of S, angularis is oval in 
transverse section. 

The species differs from S. granuliferaus Wetherby [1880] in the 
form of the radials. 

Formation and locality, — Brownsport limestone. Decatur County, 
Tennessee. 

Cat. No. 39938, U.S.N.M. 

SYMBATHOCRINUS ROBUSTUS Shumard. 
Plate 4, fig. 11. 

Dtmacurinites simplex Troost, Proc. Amer. Am. Adv. Sci., II (read 1849), 1860« 

p. 62 {nomen nudum); MSS., 1850. 
Synbathocrinus rohustus Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 

p. 397.— Mbbk and Wobthen, Geol. Rep. Illinois, VI, 1885, p. 514, pi. xzix, 

fig. 4. 
Symbathocrinu^ robustus Wachsmuth and Sprinqbr, Rev. Falseocrinoidea, III, 

1885, p. 169.— Miller, North Amer. Geol. and Pal., 1889, p. 285 (catalogue 

name).— Weller, Bull. No. 153, U. S. Geol. Surv., 1898, p. 618 (catalogue 

name). 

The original description by Troost is as foUows: 

This certainly is the most uncomplicated crinoid that has been discovered. As the 
specimen is mutilated I can not give a complete description of it. 

Its pelvis [base] is almost entirely wanting, only part of a plate exists which shows 
that the superior margin of it is slightly elevated in the middle upon which succeed 
five trapezoidal plates having their superior edge large and must be considered as 
costals [radials] — immediately upon them follows a row of similar plates, having their 
inferior margin large, which are the scapulars [primibrachs] and support five undivided 
arms composed of broad plates. The plates are all thick consequently the visceral 
cavity very small. 

Observations. — The specimen described by Troost as a new genus 
and species with the name of Donadcrinites simplex appears to be 
identical with Symhathocrinus robustus Shumard. All the sutures 
are represented in the figure as more depressed than appears on the 
specimen, and the artist has figured two more plates on each arm 
than are actually preserved, but the figure is otherwise a fair repre- 
sentation of the specimen. 

Formation and locality. — Keokuk horizon of Tullahoma formation. 
The specimen is recorded in the manuscript as from Decatur County, 
but it is preserved in the same way as material from White's Creek 
Springs, and is probably of the horizon represented at that locality. 
The locality label of this specimen may have been confused with that of 
Symhathocrinus troosti (S, tennesseex in part) which was labeUed as 
from White's Creek Springs, while it probably came from Decatur 
County. 
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Symbaihocrinus rohustus is also recorded as from Sulphur Springs, 
near Nashville, Tennessee; Button-mould Knob, Kentucky; and 
Greene County, Illinois. 

Cat. No. 39940, U.S.N.M. 

Order ADUNATA Bather. 

GROUP A. 

Family PLATYCRINIDiE Roemer. 

Subftunily COCCOCRllSriN JfG Bather. 
Genus COCCOCRINUS Muller. 

COCCOCRINUS BACCA Roemer. 
Plate 4, fig. 9. 

PkUycrinites Ann Dixoni Troobt, Proc. Amer. Ass. Adv. Sci., II (read 1849), 

1850, p. 61 (nomen nudum). 
Coecocrinus bacca Roemer, Die Sil Fauna d. westl. Tenn., 1860, p. 51, pi. iv, 

figs. 5a, 6, c— Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 

359 (catalogue name).— Wachsmuth and Springer, Rev. Palseocrinoidea, 

II, 1881, p. 60 (catalogue name).— Miller, North Amer. Geol. and Pal., 

1889, p. 232, text fig. 265 (catalogue name). 

The description by Troost is as follows: 

It has a hemispherical form— a cup shaped pelvis [base] with an extremely small 
impreesion for the coliunn. Scapulars [radials] large. — ^Arms much projecting, which 
gives a pentagonal appearance to the superior rim. Interscapulars [interbrachials] 
much elevated. Surface smooth. 

Observations. — ^Two well preserved specimens of the dorsal cup of 
this species were described by Troost as new species of the genus 
Platycrinus. They show the second primibrachs in one or mere of 
the rays, and otherwise agree with the figures and description of 
Roemer's species. 

Formation and locality. — This species is characteristic of the lower, 
or Coecocrinus zone, of the Beech River formation of the Brownsport 
limestone, as defined by Pate and Bassler [1908]. Decatur County, 
Tennessee. 

Cat. No. 39888, U.S.N.M. 

COCCOCRINUS CONICUS (Troost). 

Plate 15, fig. 1. 

Cupellxcrinites conieus Troost, MSS., 1850. 

This species was referred by Troost to his genus Cupellxcrinites, 
which is a synonym for Marsipocnnus Bather. His description of 
the species is as follows : 

It is inverted conical and differs much from the general form of the species of this 
genuB [Mcarsipocrinu^s]. The pentagonal pelvis [base] forms a deep cup; the hex- 
agonal costals [radials] are elongated — scapulars and interscapulars [first brachials and 
interbrachials] similar to those of the other species [of Marnpocrinus], 
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Supfleraentary description, — ^Basals three, unequal; radials five, 
slightly longer than wide; first primibrachs quadrangular, about 
twice as wide as long; second primibrachs represented by fragments 
only, but apparently shorter than the first; first interbrachials half as 
large as the radials, nine sided; higher plates of the calyx not pre- 
served. 

Observations. — This species differs from Coccocrinus hdcca in its 
larger size and in having the sides of the calyx more divergent and 
less curved. 

Formation and locality. — Brownsport limestone. Decatur County, 
Tennessee. 

Cat. No. 39933, U.S.N.M. 

SnTjfaiiiily :MA.TISIF0CT11N1NJF: Sather. 
Genus MARSIPOCRINUS Bather. 

Marsupiocrinus Phillips (not de Blainville 1830), in Murchison's Sil. System, 
1839, p. 672.— Austin, Ann. Mag. Nat. Hist., X, 1842, p. 109; 1843, p. 198.— 
PiCTET, Traits de Pal., IV, 1857, p. 332.— Dujardin and Hup6, Hist. Nat. 
Zooph., 1866, p. 149. — Anoelin, Icon. Crin. Suec., 1878, p. 2. — Zittel, 
Handb. d. Pal., 1879, p. 365. — Wachsmuth and Springer, Rev. Palseocri- 
noidea, II, 1881, p. 62.— Miller, North Amer. Geol. and Pal., 1889, p. 260.— 
Zittel, Text Book of Pal. (Eastman trans.), 1896, p. 139.— Wachsmuth and 
Springer, North Amer. Crinoidea Camerata, 1897, p. 730. 

Cupellxcnnites Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 61. 

Cupellxcriniis Shumard (not Steininger), Trans. Acad. Sci. St. Louis, II, No. 2, 
1866, p. 380. 

MarsipocriniLS Bather, Quart. Joum. Geol. Soc. London, XLV, 1889, p. 173; 
A Treatise on Zool., Ill, Echinoderma, 1900, p. 156. 

The description by Troost is as follows: 

Pelvis [base] — pentagonal formed mostly of three pieces. 

Costals [radials] five, compressed hexagonal. Scapulars [primibrachs] five, of 
various forms. 
Column — Cylindrical with circular or pentalobate alimentary canal [lumen]. 

MARSIPOCRINUS TENNESSEBN8IS (Roemer). 

Plate 9, figs. 5, 6. 

Cupellxcrinites hvxihii Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 61 (noinen nudum)\ MSS., 1850. 
Cupellatcrinites laevis Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 61 {nomen nudum); MSS., 1850. 
Platycrinus tennessecnsis Roemer, Sil. Fauna westl. Tenn., 1860, p. 35, pi. m, 

figs. 4a-e. 
Cupellascrinus tennesseensis Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 

p. 362 (catalogue name). 
CupelUecrima Isevis Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 361 

(catalogue name). 
Marsupiocrinus tennesseensis Wachsmuth and Springer, Rev. Palseocrinoidea, II, 

1881, p. 65 (catalogue name).— Miller, North Amer. Geol. and Pal., 1889, 

p. 260. 
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The description of CupeUsecrinites Isevis by Troost is as follows: 

Pelvis [base] almost flat, more or less depressed towards the center; a circular ali- 
mentary perforation [kimen], surrounded with an elevated border. No division per- 
ceptible not even in the young specimens. 

Coetals [radials] five, hexagonal, longitudinally depressed, resting with one of the 
broad sides upon the laige pelvis and forming with the pelvis the flat bottom of the cup. 

Scapulars [secundibrachs] five [ten] quadrilateral— having an excavation of a semi- 
circular form in the center of the superior margin [of the two plates] for the reception 
of the arms — ^This superior mai^gin forms part of the border of the cup. Inter-scapulars 
[interbrachials] five, pentagonal, an angle of which fills the re-entering angle formed 
by the junction of two hexagonal costals [radials] — the superior margin completing 
the border of the cup. 

Arms — five, dividing into two hands (such is the case with all the other species — ^in 
thisjthat part is mutilated). 

Column cylindrical with circular alimentary canal [lumen]. 

Capital integument unknown. 

It is remarkably flat, its diameter being 40 mill. m. while its height is only 13 mill. m. 

The surface is smooth. 

The description of CupeUsecrinites huchii by Troost is as follows: 

It differs from C. laevis in the construction of the scapulars [secundibrachs] which at 
the superior margin receive several small plates projecting much above the general 
level in the centre of the body; on both sides of this projection is a horse shoe excava- 
tion for two hands? Consequently the division of the arms takes place immediately 
at the body which is not the case with the C. Ifuvis. It is also more elevated, the cos- 
tals [radials] being in proportion longer and more raised towards the border of the cup, 
and slightly concave towards the centre. 

Observations, — Troost described under the name of CupeUsecriniies 
huchii a large Marsipocrinus which is apparently of the same species 
as Marsipocrinus tennesseensis (Roemer). Neariy all of the outer 
surface of the specimens has been removed and several of them are 
quite smooth, while others show traces of fine radiating ridges. 

CupeRsecrinites huchii Troost was separated from C. Isevis Troost on ac- 
coimt of a supposed difference in the branching of the arms. In C. Ixvis 
the plates of the calyx are not preserved above the first secundibrachs, 
and the large hemispherical opening thus produced was supposed to 
be the opening for a single arm which branched later. C. huchii is said 
to be a more elevated form but this appearance is also produced by the 
greater number of plates preserved in its calyx. So far as preserved 
the plates of C. Isevis correspond with those of C. huchii j and it is there- 
fore referred with the latter to Marsipocrinus tennesseensis (Roemer). 

Formation and locality. — ^Brownsport limestone, Eucalyptocrinus 
zone of the Beech River formation. Decatur County, Tennessee. 
The following species are mentioned by Troost as occurring in asso- 
ciation with Marsipocrinus tennesseensis: 

Caiceola tennesseesSf Terehraiula [ WhitfieldeUd\ ohhiaj Leptaena 
[SpirifeT\ imhrex, Leptaena depressa [rhomhoidalis]j Pentremites 
[Troostocrinus] reinwardtii, Calymene hlumenhachi var. niagaren^. 

Cat. Nos. 39925, 39928, U.S.N .M. 
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Observations. — ^This species is separated from P. godani by Hambach 
on account of the more elongate base (see p. 13), and from P. pyri- 
farmis in having the greatest diameter below the center as noted in 
connection with the latter species (see p. 14). 

The variety elongaius is separated only on accoimt of its more elon- 
gate form, but the individuals of the species show so much variation 
in proportional length that it seems inadvisable to establish a variety 
on this feature alone, in the absence of a figure or more detailed 
description. 

The Pentremites godoni var. fiorecHis of Etheridge and Carpenter 
[1886, p. 160] is separated from P. godoni as a variety "in which the 
bodies of the radials are very much inclined to the vertical axis of 
the calyx." It is thus quite different from P.Jlorealis as defined by 
Hambach, and, as shown by the figure,* is closely allied to P. godoni. 

Cat. No. 3S070, U.S.N.M. 

PENTREMITES 8ULCATU8 Roemer. 

Plate 3, figs. 14, 15, 16. 

Pentremites cherokeua Troost. Proc. Amer. Aas. Adv. Sci., II (read 1849), 1850, 
p. 60 {ncmien nvdum)] MSS., 1850.— Hall, Rep. Geol. Surv. Iowa, I, Ft. 2, 
1858, p. 691, pi. XXV, figs. 12a, 6.— Wbller, Bull. No. 153, U. S. Geol. Surv., 

1898, p. 412 (catalogue name). 

Pentremites latemiformis Owen and Shumard, Joum. Acad. Nat. Sci. Phila. 
(2), II, 1850, p. 66, pi. vn, fig. 15. 

Pentatremctites sulcatus Roemer, Archiv. fur Natuig., Jahrg. XVII, 1, 1851, p. 354, 
pi. VI, figs. 10a, c. 

Pentremites sulcatus Shumard, Marcy's Expl. Red Riv. Louisiana, 1854, p. 174; 
Trans. Acad. Sci. St. Louis, I, No. 2, 1858, pp. 243, 246; II, 1866, p. 385 (cata- 
logue name). — Lyon and Casseday, Proc. Amer. Acad. Sci., IV, 1860, p. 
298.— Bronn, Klassen und Ordn. Their-Reichs., II, 1860, pi. xxin, figs. 
l/-j.— DujARDiN and Hupi, Hist. Nat. Zooph. Ech., 1862, p. 91.— Eth- 
eridge and Carpenter, Cat. Blastoidea, 1886, p. 165, pi. i, figs. 8-10; pi. n, ' 
fig. 31; pi. XVI, fig. 20; pi. xvni, fig. 5. — Ketes, Missouri Geol. Surv., IV, 
1894, pi. XVIII, figs. 6a, 6.— Weller, Bull. No. 153, U. S. Geol. Surv., 1898, 
p. 416 (catalogue name). — Bather, List Blastoidea Brit. Mus. (Nat. Hist.), 

1899, p. 54 (catalogue name). — Hambach, Trans. Acad. Sci. St. Louis, XIII, 
1903, p. 39, pi. VI, figs. 1-12. 

Peniatrematites sulcatus Roemer, Bronn 's Lethaea Geognostica, 3rd ed., Pt. 2, 

1852-54, p. 282, pi. iv, figs. 9a, 6. 
Pentremites robustus Lyon, Trans. Acad. Sci. St. Louis, I, 1860, p. 629. 

The following is the original description by Troost: 

Transversely pentagonal, longitudinally pyramidal, the plates inclosing the ambu- 
lacra longitudinally deeply excavated and bent outwardly near the summit. Ambu- 
lacra long, reaching the pelvic plates — Pelvis very short. 

On the base of the Look-out Mountain, Cherokee County, Tennessee. 

Observations, — This species was described by Hall under the name 
of Pentremites cheroJceeus, with P. sulcatus Roemer cited as a synonym. 

a Etheridge and Carpenter Catalogue of the Blastoidea, pi. 2, fig. 3. 
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He gives no reason for proposing a new name for that already estab- 
lished by Roemer. 

Family TROOSTOCRINID^ Bather. 

Genus TROOSTOCRINUS Shumard. 

Troo$ticrmtu Shukard, Trans. Acad. Sci. St. Louis, II, 1866, p. 384, footnote. 

Troostocrinus Meek and WoRTHEN(in part), Proc. Acad. Nat. Sci. Phila., 1868, p. 
356; Rep. Geol. Surv., Illinois, V, 1873, p. 507.— Etheridge and Carpenter 
(in part), Ann. and Mag. Nat. Hist., IX, 1882, p. 247; Cat. Blaatoidea, 1886, 
p. 191.— Miller, North Amer. Geol. and Pal., 1889, p. 287.— Zfttel, Text- 
Book Pal. (Eastman trans.), 1896, p. 195.— Bather, List Blastoidea Brit. 
Mus. (Nat. Hist.), 1899, p. 68 (catalogue name); A Treatise on ZooL, III, The 
Echinoderma, 1900, p. 92. 

Clavxhlastus Hambach, Trans. Acad. Sci. St. Louis, XIII, 1903, p. 44. 

In his proposed new classification Hambach states that "All names 
ending in 'crinns' are omitted," and he proposes the name Clavae- 
blastus to include Troostocrinus reinwardtiii, the type of Shnmard's 
genus Troostocrinus, and other similar forms. The change of a name 
merely on account of inappropriateness of form is not in accord with 
the accepted rules of nomenclature; and the genus Troostocrinus being 
defined and well established in the Uterature should stand. 

TROOSTOCRINUS RBINWARDTII (Troost). 
Plate 3, figs. 2, 3, 4. 

PenlremiUs reinwardtii Troost, Trans. Geol. Soc. Pennsylvania, I, Pt. 2, 1835, p. 
224; 5th Rep. Geol. Tennessee, 1840, p. 58; 6th Rep. Geol. Tennessee, 1841, 
p. 14. — Yandell and Shumard, Contr. Geol. Kentucky, 1847, p. 6. — 
Roemer, Neues Jahrb. fur Min., 1848, p. 296. — ^Troost, Proc. Amer. Ass. 
Adv. Sci., II (read 1849), 1850, p. 60(cateloguename); MSS., 1850.— Yandell, 
Proc. Amer. Ass. Adv. Sci., 1851, p. 232.— Dujardin and Hup6, Hist. 
Nat. Zooph. Ech., 1862, p. 99. 

PentatrenuUiUa reinwardtii Roemer, Archiv. f. Natuig., Jahig. XVII, I, 1851, p. 
372, pi. VI, fig. 12a-c; Sil. Fauna westl. Tennessee, 1860, pi. ra, fig. 2a-<. 

PerUatremites reinwardtii Bronk, Klassen und Ordn. Thier-Reichs., II, 1860, 
pi. xxm, figs. 4a, 6. 

IVooiticrinua reinwardtii Shumard, Trans. Acad. Sci. St. Louis, II, 1866, pp. 384, 
385. 

Troostocrinus reinwardtii Etheridqe and Carpenter, Ann. and Mag. Nat. Hist., 
IX, 1882, p. 249; Cat, Blastoidea, 1886, p. 194, pi. xii, figs. 11, 12; pi. xvu, 
fig. 17; text-fig. VII.— Miller North Amer. Geol. and Pal., 1889, p. 287 
(catalogue name). — Bather, List Blastoidea Brit. Mus. (Nat. Hist.), 1899, 
p. 68 (catalogue name). 

Olavxbastus reinwardtii Hambach, Trans. Acad. Sci. St. Louis, XIII, 1903, p. 44 
(catalogue name). 

The original description by Troost is as follows : 

Elongated, inverted pyramidal. Ambulacra short, not composed as [in] the pre- 
ceding species of uniform transverse grooves, but of oblique aliemating de visions, 
having the pores remote from the maigin of the Ambulacra. 
63330-09 2 
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It is the only species of the Tennessee PentremiUs which belongs exclusively to the 
Silurean Strata. 
Decatur County, Tennessee. 

Formation and locality. — ^This species maxks the middle, or Troos- 
tocrinus zone, of the Beech River formation of the Brownsport lime- 
stone, as defined by Pate and Bassler [1908]. 

Cat. No. 33071, U.S.N.M. 

Family NUCLEOCRINIDiE Bather. 
Genus NUCLEOCRINUS Conrad. 

Nyjdeocrinus Conrad, Joum. Acad. Nat. Sci. Phila., VIII, 1842, p. 280. — Lyon 
and Casseday, Proc. Amer. Acad., IV, 1859, p. 295. — Hall, 15th Ann. Rep. 
New York State Cab. Nat. Hist., 1862, pp. 144, 146.— Meek and Worthen, 
Rep. Geol. Surv. Illinois, II, 1866, p. 275. — Billings, Amer. Joum. Sci. (3), 
1, 1870, p. 229.— Miller, North Amer. Geol. and Pal., 1889, p. 262.— Bather, 
List Blastoidea Brit. Mus. (Nat. Hist.), 1899, p. 21 (catalogue name); A 
Treatise on Zool., Ill, The Echinoderma, 1900, p. 88. 

Olivcmites Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 62 {nomen 
nudum); MSS., 1850; Amer. Joum. Sci. (2d ser.), VIII, 1849, p. 419.— 
Hambach, Trans. Acad. Sci. St. Louis, XIII, 1903, p. 48. 

Elaeacriivus Roemer, Archiv. f. Natuig., Jahig. XVII, I, 1851, p. 375; Bronn's 
Lethaea Geogn., 3rd ed., Pt. 2, 1852-54, p. 283.— Dujardin and Hup^, 
Hist. Nat. Zooph. Ech., 1862, p. 100.— Shumard, Trans. Acad. Sci. St. 
Louis, II, No. 1, 1862, p. Ill; II, No. 2, 1866, p. 368.— Etheridge and Car- 
penter, Ann. and Mag. Nat. Hist., XI, 1883, p. 228; Cat. Blastoidea Brit. 
Mus., 1886, p. 210.— ZiTTEL, Textbook Pal. (Eastman trans.), 1896, p. 195. 

The original description by Troost is as follows : 

When I first saw this fossil, it being partly imbedded in limestone, I considered it 
as a species of PeniremiteSj having five double rows of pores, and five double apertures 
at the summit like the Pentremites. I conjectiured nevertheless that the lower part of 
the animal, the place of insertion of a column, and the plates composing the pelvis 
[base] differ from those of the genus Pentremites. The specimens then in my posses- 
sion did not allow me to decide this point. I think it necessary to mention this as the 
fossil is generally known, on my authority, (though I did not publish a description of 
it) as a Pentremites. Having since got possession of perfect specimens, I have found 
out my mistake. I am now convinced that it ia not supported by a column, conse- 
quently it constitutes a new genus, to which from the analogy of its form with that of 
an olive, I have given the name of Olivanite^. 

NUCLEOCRINUS VERNEUILI (Troost). 
Plate 3, figs. 7, 8, 9, 10, 11, 12, 13. 

Pentremites vemeuili Troost, 6th Rep. Geol. State Tennessee, 1841, p. 14. — 

D'Orbigny, Prod, de Pal. Strat., I, 1849, p. 102.— Shumard, Trans. Acad. 

Sci. St. Louis, I, No. 2, 1858, p. 247. 
Olivanites vemeuili Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 

62 (catalogue name); MSS., 1850. — Lyon, Rep. Geol. Surv. Kentucky, III, 

1857, p. 487, pi. V, figs. la-<f. 
ElaeacTinus vemeuili Roemer, Archiv. f. Naturg., Jahrg. XVII, I, 1851, p. 379, 

pi. vm, figs, \a--d; Bronn's Lethaea Geognostica, 3d ed., Pt. 2, 1852-54, 
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p. 284, pi. IV, figB. lOa-6.— Bronn, KlasBen und Ordn. Thier-Reichs, I, 
1859, pi. xxm, figB. 5a-e. — Dujardin and Huf^, Hist. Nat. Zooph. Ech., 
1862, p. 100.— Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 369 (cata- 
logue name). — Etheridoe and Carpenter, Ann. and Mag. Nat. Hist., IX, 
1883, p. 231; Cat. Blastoidea Brit. Mus., 1886, p. 216. 
NucUocrinus vemeuUi Lyon and Cassbday, Proc. Amer. Acad., IV, 1859, p. 295. — 
BiLUNOS, Amer. Joum. Sci. (3), I, 1870, p. 229, figs 3-6.— Miller, North 
Amer. Geol. and Pal., 1889, p. 263.— Bather, List Blastoidea Brit. Mus. 
(Nat. Hist.), 1889, p. 22 (catalogue name); A Treatise on Zool., Ill, The 
Echinoderma, 1900, p. 88, text fig. X. 

The original description by Troost is as follows: 

Pelvis, — or the base of the body — ^is very complicated in the Olivanitea. It is 
composed of five plates of an irregular form— each has a very elevated ridge running 
longitudinally over them, this elevated ridge is hollow at the superior margin, in the 
aperture of which it receives the lower extremity of the double rows of pores or what 
is generally called ambulacrum, these five plates, joined together have a subpenta- 
gonal form, each of the five angles being elevated and somewhat rounded to receive 
the five double rows of pores. Five such plates joined together leave a pentagonal 
vacuum in its center, and this open place, which I at first considered as a cavity in 
which a column was inserted, is closed up with numerous small plates forming a kind 
of mosaic placed at the bottom of the cavity. 

Here the general arrangement of costals, and scapulars as in the generality of cri- 
noids, terminates. The whole is now composed of a shell on which no suture of 
junction is perceptible. Consequently it does not belong to the Prentremites in 
which these divisions are found, and in which the pelvis is divisible into three parts. 

Five double rows of pores, originating at the summit near two small elongated 
apertures, descending longitudinally terminate in the above mentioned cavity under 
the elevations of the pelvic plates. These two rows of pores are separated by a narrow 
strip, or septum, having a longitudinal depression in the middle, and must have 
answered for the same purpose as the ambulacra in the Pentremites which are also 
composed of double rows of pores. 

The apertures near the origin of the ambulacra — or double rows of pores — form in 
the interioi* a short conical tube, descending a short distance and [it] is not closed — 
The place where the ambulacra terminate is also open in the interior. 

The intermediate spaces between the ambulacra are superficially divided by 
longitudinal lines into five parts — the middle part is slightly elevated above the two 
others, and is more or less longitudinally grooved, while the two following are trans- 
versely striated. Four of these parts are of equal size — but the fifth is broader and 
its central part is much more elevated and wider than in the four other divisions, it 
reaches not the same height and has on its summit a large lanceolate aperture with an 
elevated border. Its summit is covered with numerous microscopic plates. 

Some imperfect specimens were found in Bedford County, Tennessee. More 
perfect ones I found at the Falls of the Ohio River [Onondaga limestone]. 

Cat. No. 33075, U.S.N.M. 

NUCLEOCRINUS QLOBOSUS (Troost). 

Plate 3, fig. 6. 

OlivaniUs glohosta Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 
p. 62 (nomen nudum); MSS., 1850.— Hambach, Trans. Acad. Sci. St. Louis, 
XIII, 1903, p. 50 (catalogue name). 
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The following is the original description by Troost: 

It differs from 0. [Nucleocrinus] vemeuili in being globular, and having no pro- 
jecting ridgee, nor are any transverse stria on the fields between the ambulacra, 
perceptible. 

Bedford County, Tennessee. 

Observations. — ^Doctor Troost's specimen is about three-fourths 
the height of Nucleocrinus vemeuili and the interambulacral areas 
are wider than those of any of the specimens of the latter species 
with which it has been compared. The difference in height can 
hardly be due to compression, since the specimen has not the diame- 
ter necessary to account for such a decrease in height. The globular 
fonn, together with the wide ambulacral areas lead to the retention 
of Troost's species, at least until forms are found connecting it more 
closely with Nucleocrinus vemeuili. 

The method of preservation of Nucleocrinus globosus is the same as 
that of specimens of N. vemeuili from the Falls of the Ohio, and 
they may be from the same locality, since Doctor Troost 's records 
of localities were found, in a few instances, to be erroneous. 

Cat. No. 33076, U.S.N.M. 

Family ORBITREMITID^ Bather. 
Genus ORBITREMITES Austin. 

Orbitremites J. E. Gray, Synops. Contents Brit. Mus., 42nd ed., 1840, p. 63 {nomen 
nudum). — T. Austin and T. Austin, Jr., Ann. and Mag. Nat. Hist. (1), X, 
1842, p. 111.— Bather, List Blastoidea Brit. Mus. (Nat. Hist.), 1899, p. 23; 
A Treatise on Zool., Ill, The Echinoderma, 1900, p. 90. 

Granatocrinus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 62 
{nomen nudum)\ Amer. Joum. Sci., 2d ed., VIII, 1849, p. 420. — Hall, 15th 
Rep. New York State Cab. Nat. Hist., 1862, p. 146.— Shumard, Trans, 
Acad. Sci. St. Louis, II, No. 2, 1866, p. 375. — Meek and Worthen, Rep. 
GeoL Surv. Illinois, II, 1866, p. 274.— Zittel, Handb. Pal., I, Pt. 3, 1879, 
p. 434. — Etheridge and Carpenter (in part), Ann. and Mag. Nat. Hist., 
IX., 1882, p. 236; Cat. Blastoidea, 1886, p. 238.— Miller, North Amer. 
Geol. and Pal., 1889, p. 250. 

Elaeacrinus Shumard (in part), Trans. Acad. Sci. St. Louis, II, No. 1, 1863, 
p. 112. 

Cidarohlastus Hambach, Trans. Acad. Sci. St. Louis, XIII, 1903, pp. 24-32, 45. 

The original description by Troost is as follows: 

This genus in some of its characters approaches Olivanites and PeniremileSj having, 
like these genera, five double rows of pores. It is distinguished from the Pentremites 
by the absence of a column a and by being destitute of the five characteristic aper- 
tures upon which the generic name of Pentremites is founded; and from the Olivanites 
[by the absence] of the division of the fields between the ambulacra which in the 
Granatocrinites is composed of three plates, and which is not the case with the 
Olivanites. 



a Hambach says that a surface for the articulation of a column is present on Troost's 
type.— E. W. 
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ORBITREMITES QRANULATUS (Roemer.) 
Plate 4, figs. 12, 13, 14, 15, 16, 17. 

Granatocrinites ddariformis Troost, Proc. Amer. Abs. Adv. Sci., II (read 1849), 

1850, p. 62 (rumen nudum); MSS. 1850. 
Granatocrinites globosus Troost, MSS. 1850. 

Pentatrematites granuUuui Roemer, Arch. Naturg., XVII, (1), 1851, pp. 363, 364. 
Granatoarinus granulatua Hall, 15th Rep. N. Y. State Cab. Nat.* Hist., 1862, 

p. 146. — Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 375 (catalogue 

name). — Etheridge and Carpenter, Cat. Blastoidea, 1886, p. 244. — Miller, 

North Amer. Geol. and Pal., 1889, p. 250 (catalogue name). — ^Weller, Bull. 

No. 153, U. S. Geol. Survey, 1898, p. 299 (catalogue name). 
Orbitremitesf qranuUuus Bather, List Blastoidea Brit. Mus. (Nat. Hist.), 1899, 

p. 29. 
CidarabJmtus granvlaius Hambach, Trans. Acad. Sci. St. Louis, XIII, 1903, 

pp. 27-32, 45. 

The following is the original description of Granatocrinites cidar- 
iformis by Troost: 

Globular, slightly elongated. 

Pelvis [base] more or less stellated or pentagonal, composed of small plates, forming 
a small concave dome without any marks of insertion of a column [?] or of an appear- 
ance of an alimentary aperture [lumen]. 

The five plates which surround the pelvis are elongated, sub-pentagonal approach- 
ing in form similar plates in the PentremiteSt their superior margin being circular 
and having a longitudinal incision which terminates near, the base, where they form 
the margin of the pelvic cavity, and thence rising they enclose partly the double 
rows of pores which descend from the summit and terminate near the lower margin. 

These five plates combined form a cup with five circular elevations at the rim, in 
the re-entering angles of which are placed five isosceles triangular plates being beveled 
at the base so as to fit the roimded margin of the inferior plates. 

Five double rows of pores proceed from the very summit, running along the tri- 
angular plates above mentioned, and entering into the incision of lower series of plates 
first mentioned, terminate near the lower margin of them. 

The whole surface is granulated — ^these grains have a tendency to run parallel to the 
sides of the plates. 

No ovary or oral aperture, is visible on the surface; they may nevertheless have 
existed in the live state, and have been obliterated during fossilification, because 
judging from siliceous internal casts of the same, I think I perceive traces of such 
apertures. 

They occur near Shelbyville, Bedford County, Devonian [Tullahoma formation] — 
and in Allen County, Kentucky. 

The following is the original description of Granatocrinites globosus 
by Troost: 

It differs from G. ddariformis in being globular, having at the base a circular cavity, 
the junction of the lower series of plates with those of the superior being curvilinear, 
and its sur&ce being very irregularly granulated, whereas the 0. ddariformis is oval, 
has a p^itagonal basal cavity, the junction of the above mentioned place is rectilinear 
and its surface r^:ularly granulated. 

Bedford Coimty, Tennessee. 

OhservaMons. — Doctor Hambach regards Granatocrinites globosus 
Troost as a synonym of G, ddariformis. In reference to Troost's 
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statement that the granules of the latter run parallel to the sides of 
the plates Hambach says: ''This is an incorrect statement, because 
the specimen shows just the reverse.' ' 
Cat. Nos. 33077, 33080, U.S.N.M. 

Class CRINOIDEA Miller. 

Subclass MONOCYCLICA Bather. 

Order MONOCYCLICA INADUNATA Bather 
(Wachsmuth and Springer, in part, emend.) 

Family HETEROCRINID-^ Zittel (emend.Wachsmuth and Springer). 
Genus ECTENOCRINUS S. A. Miller. 

ECTENOCRINUS CANADENSIS (Billings). 
Plate 4, fig. 10. 

Heterocrinites simplex Troost, Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 60 

(catalogue name); MSS., 1850. 
Heterocrinus cxinadensis Bilunqs, Cain. Org. Remains, Dec. IV, 1859, p. 48, pi. 

XIV, figs. ba-d. — Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 877 

(catalogue name). — Wachsmuth and Springer, Rev. Paleeocrinoidea, Pt. 3, 

1886, p. 206 (catalogue name). 
HeUrocrmus simplex Wachsmuth and Springer, Rev. Palseocrinoidea, Pt. 1, 

1879, p. 150 (catalogue name). 
Ectenocrinus canadensis Miller, North Amer. Geol. and Pal., 1889, p. 242. 

The following remarks are by Troost: 

I found only a few mutilated specimens of this fossil in the Silurian strata in the 
State of Tennessee, but I collected some perfect ones in the State of Kentucky, which 
were imbedded in a soft argillaceous limestone and I succeeded in developing some 
perfect heads which were affixed to about two inches of their column, and some others 
which were eroded in such a manner as to display their internal structure, from which 
it appears that in the Heterocrinites [Ectenocrinus] of Tennessee and Kentucky the 
coronal integument terminates in an articulated fluted proboscis, which ascends 
between the fingers [arms] to nearly where they terminate; and that the fingers [arms] 
are furnished with tentacula or feathers [pinnulae]. These facts are not mentioned 
by Hall [1847, p. 280]. Hall also mentions that the column is pentagonal, this also 
does not agree with the Tennessee fossil. On a slab of limestone similar to that above 
mentioned, which contains a great number of columns some of which are affixed to 
mutilated heads, not a single pentagonal column is found, they are all formed of 
small and large alternating circular joints with rounded margin, as is represented on 
the figure. 

Observations. — ^Meek united provisionally the Heterocrinus canadensis 
Billings with his Heterocrinus simplex var. grandis, but wrote that 
his species differs from //. canadensis in its shorter and more wedge- 
shaped arm plates. For this reason it seems best to regard them as 
distinct species unless a comparison of the types should show them 
to be more nearly alike than the description indicates. 
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Troost's species has relatively long arm plates, and is more closely 
related to Heterocrinus canadensis than to Meek's variety, with which 
it corresponds in size. 

Formation and locality. — Tjower part of Trenton formation. Frank- 
fort, Kentucky. 

Cat. No. 39921, U.S.N.M. 

Family PISOCRINIDiE Angelin. 
Genus PISOCRINUS de Koninck. 

PI80CRINU8 MILLIQANX Miller and Gurley. 

Haplocnnites JiemispJiaericua Troost, Proc. Amer. Ase. Adv. Sci., II (read 1849), 

1850, p. 61, (noTnen nudum). 
Pisoerinus gorhyi Miller (in part), 17th Rep., Indiana Gaol. Nat. Res., 1892, p. 640, 

pi. VI, figs. 21, 22, 23. 
Pisocriniis milligani Miller and Gurley, Bull. No. 7, Illinois State Mus. Nat. 

Hist., 1895, p. 80, pi. v, figs. 27, 28. 

Troost referred this species to Haplocrinus, and his remarks merely 
distinguish the specimen from Haplocrinus steUaris Roemer and H. 
mespiliformis Goldfuss. His figures are misleading, as they represent 
a regular arrangement of suture lines which does not appear on the 
specimen. 

The single specimen in the Troost collection represents the dorsal 
cup only, and the suture lines are not sufficiently distinct to show 
the arrangement of the plates, but in all the characteristics which 
appear it is identical with the Pisocrinus milligani of Miller and Gurley. 
On one of Miller and Gurley'^s figures, fig. 27, pi. 5, the shading is 
reversed. The fact that the mortise occurs on the projecting lobe of 
the ^adial in their specimen, as well as in that of Troost, is shown by 
their description, and by an earlier figure of Miller [1892, pi. 6, fig. 23]. 

Formation and locality. — Brownsport Umestone. Decatur County, 
Tennessee. 

Cat. No. 39941, U.S.N.M. 

Family CATILLOCRINID^ Wachsmuth and Springer. 
Genus CATILLOCRINUS Shumard. 

Catillocnnites Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 60 
{nomen nudum); MSS., 1850. 

CatUlocrinus Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 357.— Meek 
and WoBTHEN, Geol. Surv. Illinois, III, 1868, p. 465; V, 1873, p. 504.— 
ZnTEL, Handb. d. Pal., I, 1879, p. 348.— De Loriol, Palaeontologie Fran- 
caise, Crinoids, XI, 1882, p. 46. — Wachsmuth and Springer, Rev. Palseo- 
crinoidea. III, 1885, p. 268.— Miller, North Amer. Geol. and Pal., 1889, 
p. 231.— Bather, A Treatise on Zool., Ill, The Echinoderma, 1900, p. 150. 

Nematocrinus Meek and Worthen, Proc. Acad. Nat. Sci. Phila., 1866, p. 251. 

The following is Troost' s original description: 

Column cylindrical. Alimentary canal [lumen] pentagonal or penta-petalous. 
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ThA original description is as follows: 

RMiemblrw the C. [ J/artiporrinta] roiMformU but the int4«fKapulAi«, [int4>rbrarhuU«] 
b«>inK <*l<*vmt4Kl and roni«cquont]y tho ArmH mon* prr>jf*ctini;. givi* it a |M*nt«|{«mal form. 
Thf* r<H>talK (railUlK] an* alff» roorf* f»h*vat<'«l which fAw tho whn1«* a i«ur<>r ^hapi* ap- 
pcarmnr<*. Tho mnmal int<*gunM*nt (tf*fcni<*ii] in nmilar to but ]«w i*1<*vat4Hl than tho 
r. roaw/ormtM. 

OhfTvation^. — This species is most nearly relate<l to MarmpocrinuM 
ronrformvi, but (lifTerH in it« deeper calyx, pentagonal outline, and 
stronger and more regular surface ridges. The interhrai*hials in this 
form are nearly vertical instead of laterally extendinl as in M. ro^st^ 
formui. A faint gn)ove marks the position of the sutures. M, pen- 
tagonalis is distinguisheil from \t, gUUatus hy tlie dt^eper calyx and 
stronger surface ornament, and the plates of the t<^gmen are also 
more convex. 

Formation and locality. — Bn>wnsport limestone. Perry (^>unty, 
Tennessee. 

Cat. No. 39931. r.S.X.M. 

HiinOunllr 1*I^A'rV<*HI>riN'/K IlHth«»r. 

GenuH PLATYCRINUS Millar. 

PLATYCKINUt HUNTtVtLUB (TrooMi WacbMnutb aod tpHacw. 

PUte 5, fiK>;. 10, U. 12 

Ptai^niUM kunUtniltr Tsooiit. Ptoc, Am<»r. Am*. Adv. Sci., II (mwl 1M9), 18S0, 

p. 01 {nomm nin/umt; MSS., IH-VO. 
Pta^criniUM polydatiUuM Tsooiit, Proc. Amer. Am. Adv. Sci., II (mwl 1M0), 1850, 

p. S2 {nomtn nudum). 
Ptolymnuj pmiriliuM Mbbk and Worth bk, Pmt. Acad. Nat. S4*i. Phila., 1860, 

p 380; (mil. Sun'. Illinoi^ II, 1866, p. 266, pi. xix, Hgn. 6a r. 
PlatifcnnuM pUnua Mbbk and Wokthcm. IVir. Acad. Nat. Sci. Phlla., 1860, 

p. 380; G<M>1. Sun-. IllinoU, III. 1K66. p. 267. pi. xx, flf? 3 
PlaiifmnuM hunUnilw Shvuabd, Trann Arad. S<'t. St. I^min, 11. No. 2. 1866, 

p. 3KH (ratal(iiru« nani«M AVArHfUHTH and SraiNnBR, K«*v. I'al»<MTinf>id<«, 

II, 1881, p. 234 ((-ataltiKUO nain<»i. Mili.kr. N(»ith Anirr iU^A and Pal., 

1889. p. 271 ((Utaldipjr namoi WAriinMiTii and SraiN'oRR, Niirth .\nM«r. 

Crinoidm t'amormU. 1H<I7. p 67H, pi LXXUt. fip* G. 7a, 76. K, 9. 10. U, 12.-- 

Wku.br, Bull. No. l.Vl. I* S. (tw>l Sun- Inyn. p 111 (raUlvufMiamiM 
PlaifchnuM pttlyfhrtylus SnmARD, Trmnn A<*ud S^i St I^iui*. II. .No 2. 1H66, 

p. 389 (ratalofoi** namn WAriifiiii ni and SrRis'nrR, Hvw pAla«iM*rinoid«« 

II, 1881, p. Z\o (<^Ul(«ue namot -Mu.i.cr, North Amrr. <m««i1 and Pd., 

I8H9. p 271 M^taliifcuo narori 
Plat^nuM alabamenMiM MtiXKR, 17th Rpp. CtnA. Surv. Indiana. 1h<)2. p. 600, 

pi. u, fiff. 5. 

The following is the (h^srriptittn of Phitycrinnn huutMrUhr hy Troost : 

Thin fi|M«ri«« rra«*ml>lf« nKtfr or \t^m to tho l*Utt\trr%n%tft Irt i« nf Miliar. Imt itn |irlvt« 
|baM*| diffrn* (mm that o( /* /jpi u Th«* a|M*rtun* Uir thi* iii««*nion nf ih«* < <ihitnn i« »ur* 
mundf^l «ith an f*l<«vai«*<l «Mn*U\ fnim ahirh pnaf«««l thn-^* <')«'\at«<«l niUr*« It 
jxiin !■<<■ aW* a t^nuill iiihTwupiilar (iiii«*fhr44 hul| ol an imvuUr (iirm. lu otlumii ia 
('>tindru'al u^A «*Uiptiral tm the /'. Ijt it*. 
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crui'.uDfiL II, •Ml. p 74 r^kZAj y^je zattx — Mii^js. N.c»ii AxfXf iwv^i «mI 
p iU:. }K. xix, at i.— "a AcasMTTn Az.i Srsixr-ML N.mfc Aw>fr i>i?N>»vi«ft 

O^A, 5t--rr_ lifili^ p. 445 Ck^Ai xrje> ikAirK- 

Tkir Iftcse crizk-iwi kw «xc:i<d In me ^^-^ l<%«v *dm;m:.^ ihui I eTjvrt^^no^) «W«^ I 
exammed i'ir tike ltK uske the «pIeDd;d .l-rt'v.v*nn^y ^^rwXv'.:.*! ^.l.t>v«\^^«M «m<» 
nihnu %'Miifs^zAh aad ^p<iI^.^^ j It b eqvi^r.y Uiv^ And NxftUUtuUx «vtM^nMH\t«\U 
but eqo^y d^L'jatie Aiid tti^lc. t>iily muiiUted *j^^ ;«H*n5 *iv n^^m \ii:w^\Y«wsl W il. 
One ctf thcBe. nfvfnhele*, in my o4!ectiiHi sht^w? on.vich i>f it:? jc^hi<^o \4uunKiM« t\> 
EUik h ABKicicH the ffenifi P.'sryrnnbf^s, I {xv«^^(<«( t^' it « o^ipM^^ )^^\i« l^^*i^| mhI 
anolhfT whkcfa O'DUin* y«i iw » |ieriect pl3lU%^ ot ;ho :A^puL&rs ^mdiAU] 

Tbe pelvb [bknf] h^ the I'cm vi a Lfcn>> Ivk^in c\Hi>uit^mbty oxiondux^ bo\>^iH) th^ 
lower part of it [i. e. the 5umce ficati^ichment t>t tho tx^himn] tho ^uiH^uy^ nm lH^U)|{tnil 
out vhh five cjocave .''|act'>, into which arv pUnxxl fiw 9Cimt>whAl irT\>:\itAr. qiMttn« 
latenl acapuUrk (rmdid?]. Thes^ ^^puUn* [rudiAL^] ha\^ no [an] o\cAx»tii^i in thf(» 
center <d the superi^jr nui^in ^ is the cu:<« in tho MrapuLm* [radUUl of tht» riUyK^h%u*^ 
but have a hocsebhcK^-like. jidouiU pUto \Arm pLite") which iiu Iiutx« l^ckwMvU f\«tniit|t 
Almoft a rif^t an^Ie with the surface of the platcc*, and is^ cxtoru.d)) tmv.Hmoitt<Ki w**^ 
aooe project ing tubercles' to which [i. e. to thi.«» plaio) stviiu* tn ha\o tituich^nl th* 

On none of the two pelves [basH!ti] that I (kk^w an« any im(^>!« of Juiictiou 
\ viiible, which juiKrtiotis, even if they exi:»tod, would haM' bovu oblit«>r 
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the ridges, mostly horizontal but a few transverse, with which the surface of the platen 
is ornamented. 

One of the columnar joints which is circular and large, is yet attached to the cavity, 
but the alimentary canal [lumen] is completely filled with siliceous matter and conse- 
quently obliterated. 

The crmamental ridges on the scapulars fradials] are- very regular and exactly repre- 
sented in the figure. 

It was discovered by Prof. J. M. Safford ♦ * * to whom I have dedicated the 
species. 

Observations. — As will 'be seen by a comparison of the figures, the 
specimen substituted by Hall for the type of this species is less than 
half the size of Troost's type, and it differs in the character of the 
surface ornament. On Troost^s type many of the nodes become 
confluent, producing ridges parallel to the margins of the plates, so 
that while lines of nodes are present running from the angles of the 
plates, parallel ridges form a more characteristic feature of the orna- 
ment. Hairs specimen is probably a young individual of the species. 

Formation and locality. — Upper BurUngton and Keokuk group. 
Scottsville, Kentucky. Reported also from Indian Creek, Mont- 
gomery County, Indiana; Keokuk, Iowa; Tennessee, Illinois, and 
Missouri. 

Cat. No. 39890, U.S.N.M. 

PLATYCRINUS INSCULPTUS Trooat. 

Plate 4, fig. 18. 

PlatycriniUs insculptiis Troost, Proc. Amer. Ass. Adv. Sol., II (read 1849), 1850, 

p. 62 {nomen nudum)) MSS., 1850. 
Plaiycrinus insculptus Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 

388 (catalogue name). — Wachsmuth and Springer, Rev. Paleeocrinoidea, II. 

1881, p. 234 (catalogue name).— Miller, North Amer. Geol. and Pal., 1889, 

p. 271 (catalogue name). 

The description by Troost is as follows : 

Of thifl species I possess only a pelvis [base]. It is distinguished from the preceding 
species which are smooth by its engraved surface. The elevated circle aroimd the 
alimentary aperture [lumen] is also broader, has a more or less triangular form and 
from each of the angles projects a little ridge. The remainder of the pelvis is adorned 
first by a row of tubercles running along the margin, then five rows running from each 
of the angles of the pentagonal pelvis to the circle around the alimentary aperture 
[lumen]. 

Cumberland Mountains, Tennessee and Alabama. 

Observations. — This species is described from the basal plates only 
and it is quite possible that it belongs to some already described 
species, but as the specimen is missing, it is impossible from the 
figure alone to place it with any degree of certainty. Since the 
name has already appeared in the literature it seems best to publish 
such evidence as exists concerning it, and await the collection of 
more complete material from the same locaUties. 



TROOSt's OBINOmS OP TENNESSEE — ^E. WOOD. 41 

Family HEXACRINIDiE Wachsmuth and Springer. 
Genus TALAROCRINUS ^^'^achsmuth and Springer. 

DaeTncnocrinitea Tboost, Plroc. Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 62 

(nomen nudum) , MSS., 1850. 
DolvolocriniUs Tboost, MSS., 1850. 
Dichocrinus Shumard (in part), (not MOnster) Trans. Acad. Sd. St. Louie, I, 

1857, p. 71. — Gasseday and Lyon (in part), Proc. Amer. Acad. Arts and 

Sci., V, 1862, p. 16. 
Talaroerinus Wachsmuth and Springer, Rev. Paleeocrinoidea, II, 1881, p. 85. — 

Miller, North Amer. Geol. and Pal., 1889, p. 285.— Zittel, Text Book of 

Pal. (Eastman trans.), 1896, p. 140.— Bather, A Treatise on Zool., Ill, The 

Echinoderma, 1900, p. 159. 

The following is a description of Dxmonocrinites by Troost: 

Generic characters — Pelvis [base] divided into two parts. 

I found it rather difficult to select a name for this heterodox crinoid — I could not 
compare it with any natural object, and having? two horns I could not dedicate it to 
any of my scientific friends — so I have put it under the patronage of one who is gener- 
ally represented with such ornaments. 

The following description of Doliolocrinite^ is by Troost: 

Generic characters — Pelvis [base] hemispherical composed of six [two] subpen- 
tagonal plates supporting six subpentagonal scapulars [radials and anal plate]. 

TALAROCRINUS 8YMMETRICU8 (Lyon and Gasseday). 

Plate 4, figs. 1, 2. 

Daemonocrinites comutus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 
1850, p. 62 (nomen nudum); MSS., 1850. 

Dichocrinua aymm^tricus Lyon and Casseday, Proc. Amer. Acad. Aits and Sci., 
Boston, V, 1862, p. 20.— Shumard, Trans. Acad. Sci. St. Ix)uis, II, No. 2, 
1866, p. 367 (catalogue name). 

IHchocrintu elegans Lyon and Casseday, Proc. Amer. Acad. Aria and Sci., Bos- 
ton, V, 1862, p. 22. 

Talaroerinus symmetricvs Wachsmuth and Springer, Rev. PalsBocrinoidea, II, 
1881, p. 87 (catalogue name).— Miller, North Amer. Geol. and Pal., 1889, 
p. 285 (catalogue name). — ^Wachsmuth and Springer, North Amer. Crinoidea 
Oamerata, 1897, p. 786, pi. Lxxvin, figs. 4a, 6, and 5. — Wbller, Bull. 
No. 153, U. S. Geol. Surv., 1898, p. 624 (catalogue name). 

Talaroerinus elegans Wachsmuth and Springer, Rev. Palseocrinoidea, II, 1881, 
p. 87 (catalogue name). — ^Miller, North Amer. Geol. and Pal., 1889, p. 285 
(catalogue name). 

The following description is by Troost: 

Pelvis [base] irregular, more or less hexagonal, divided into two parts. 

Costals [radials and anal plate], six, subhexagonal, almost spherical, forming, con- 
nected, an irregular hexagon with rounded angles. 

Column cylindrical with a circular alimentary canal [lumen]. 

Capital int^^ument [tegmen]— in the form of a hemispherical dome having two 
horn-shaped projections at the sides and a small, pointed protuberance at the summit. 

At the base of this capital integument are 5 or 6 apertures divided longitudinally by 
a septum, probably the apertures for the arms — above one of these apertures, near the 
summit is another aperture, probably the mouth [anus]. 
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OWn^i/ioiM.— Doctor Tn>o8t*s specimen of thiA species is missinf^, 
but his iigun« is sufficiently ginnl to show that it should lie refenxMl 
to Talarocrinus tiymmrtricuft Lyon and Casseday. 

Formation and locality. Bangor limestone. Near Craborchard, 
Cumberland Mountains, Tennessee. Dcx^tor Troost reports frag- 
ments of the species from the Silurian of Decatur County, but these 
are probably incorrectly identified. Also from the upper part of the 
St. Ixmis limestone, (trayson, Edmomlson, an<l Pulaski counties, 
Kentucky. 

TALAKOCRINUt StMPLBX (thuRiArd). 
riaU* 13. Rfi. I. 

DoliolocriniUM oi^/it TaooivT, M8S., 1850. 

Ihrkoerinm timpUs Km* HARD, Tnuin. Ac*»(]. Sci. St. I^uin, I, ^H57, p. 74, pi. I, 
figR. 2a, 6. -Uall, Rep. (hh>K Surv*. Iowa, I, Pt. 2, IKVi, p. 6.VI, pi. xxu, 
llj^. 12a, 6; Suppl. Rep. (icol. Rur\'. Iowa, IMO, pi. i, fip*. 4a^.— Shumaro, 
Trrnns. Acad. S<i.St. Ix)uiii, II, No. 2, 1A66, p. 366(('atalof^leIuuno).-WACB•- 
llUTH and Sprisobr, Rev. PaU^irrinoidm, II, 1H81, pH4 ((^uUifn><* nftine). 

IhlaroennuM timplti Kbybb, MiMiouri Gcol. Surv., IV, lKd4, p. 205, pi. zzv, fig. 
6.— WAaiflMiTH and Sfrinobr, North Amer. (^rinoidea CameiaU, 1897, p. 
790, pi. Lxzvin, fii^. 8a, 6.~Wbllrr, Bull. No. 153, U. 8. €kol. Surv., I89a» 
p. 624 (catalof^e name). 

The original description hy Troost Lh as follows: 

Thia crinoid ia one of the moat aim pic that I have met with. It ia formed of twelve 
more or Uwa elongated, pcntapinal or arrow-head ahaptnl platen— nix [two] c»f which 
(the ihort ooep) forming the fM^lviji [haM*] having the point downwarda; thin point ia 
truncated having a ciirular cavity in whi(*h in fixed a cylindrical c^ilumn; the auperior 
marginaon both aidtw b^'vellixl and n*(Yive l>etweon them nix larger nrapular platea, 
[five radiala and thi* anal plate] filling the rtM»ntering angUv of the |M»lvir [baaal) plalea. 
Thoae nix acapular platen are more do(*ply tnincat4«d at the acute angle forming, whan 
Joined together, the rim of the viacend cavity which haa interiorly nix nemilunar exca* 
vatiooa for nix [five] armn. 

Ob&etvationit. — Doctor Troo«t*« specimen of IhiiiiihHrinitffi o^ytJU ia 
apparently a Talnrocrinun nimiiUi (Shumard). SafTt>nl [1SU<J, p. 340] 
and Hall [1S.^>S, p. O.V')], Imth of wht>in pn>hahly Haw the original 
Hpecimen, have n»fern»il it to thi.s Nix^cicn. The Ntatenient that there 
are six basals is und«uihted]y an ermr. ()lis4*r>'in^ .HUture lines ludow 
two of the ratliulH, DiN^nr TrooM has iixsumed that they (KTumnl 
symmetrically all anmnd the Iia.s4*. Thi.H tLsMimption of a completely 
ratlial symmetn* \s ctmunon in the earlier dcM-nptinns of crinoids. 

Forthation and U^calltij. Tullahoma formation. Near (iallatin^ 
Tenne.HM»e. AUo n^onled fnnn SpiT^en Hill, Indiana. St. (Jenevieve 
Cotintv, Mi.vMiiiri, and fn»m Kentucky. 

Cat* No. \W\s\, r.S.X.M. 
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Genus PTEROTOCRINUS Lyon and Casseday. 

Co(kmiennite3 Troost, Ptoc. Amer. An. Adv. Sci., II (read 1849), 1850 (nomen 
nudum); MSS., 1850. 

Asteriocnniu Lyon (not Mttnster, 1839), Geol. Rep. Kentucky, III, 1867, p. 472. 

Fterotoainus Lyon and Casseday, Amer. Jour. Sci. (2), XXIX, 1859, p. $8. — 
Meek and Wobthen, Geol. Rep. Illinois, II, 1866, p. 288.— Shuhabd, Tniu. 
Acad. Sci. St. Louis, II, No. 2, 1866, p. 394. — ^Wetherby, Joum. Cincinnati 
Soc. Nat. Hist., II, 1879, p. 134.— Zittel, Handb. d. Pal., I, 1879, p.365.— 
Wachsmuth and Spbinoeb, Rev. Palseocrinoidea, II, 1881, p. 87; III, 1885, 
p. 120.— MiLLEB, North Amer. Geol. and Pal., 1889, p. 276.— Wachsmuth 
and Springer, North Amer. Crinoidea Camerata, 1897, p. 791. — Bather, A 
Treatise on Zool., Ill, The Echinoderma, 1900, p. 159. 

The original description of Codonicrinites by Troost is as follows: 
Generic charactere. 

Pelvis [base] hexagonal divided into two equal parts. 
Scapulare [radials] five, pentagonal deeply truncated. 
Interscapular, one— conical. 

Arms, five — divided into four feathered hands which are separated four by four by a 
solid plate originating upon the superior angle of the arm plates. a 
Colunm, cylindrical. Alimentary canal [lumen] circular. 

PTBROTOCRINU8 ACUTU8 Wetherby. 

Codonicrinites gracilis Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 60 {nomtn nudum); MSS., 1850. 
PUroloerinus acutus Wetherby, Joum. Cincinnati Soc. Nat. Hist., II, 1879, 

p. 134, pi. XM, figs. 2a, 6, c— Wachsmuth and Sprinoeb, Rev. Palseo- 

crinoidea, II, 1881, p. 91.— Miller, North Amer. Geol. and Pal., 1889, p. 

276.— Wachsmuth and Springer, North Amer. Crinoidea Camerata, II, 

1897, p. 799, pi. Lxxix, figs. 3a-^. 
Ptnotocrinus spatuhUus Wetherby, Joum. Cincinnati Soc. Nat. Hist., II, 1879, 

p. 137, pi. ra, fig. 3. 

Troost's description of this species is as follows: 

It has the form of a small bell or obtuse cone, having five broad projections around 
the rim, from which proceed the arms, or considering the whole, with its superstruc- 
ture, it resembles the ornaments known by the name of tassels. 

The hexagonal pelvis [base] is divided into two equal parts, the dividing line pro- 
ceeding upwards [downward] from the inferior edge of one of the scapulars [radials], 
travening the alimentary canal [lumen], and terminating at the inferior maigin of 
the interscapular [radianal]. 

Scapulars [radials] five, — irregular pentagonal [hexagonal] deeply tmncated on its 
superior angle, forming a slightly concave excavation, in the middle of which is a 
small polygonal plate which enters partly the superior edge of the laige scapular 
[radial] and partly the two small plates which are placed in the excavation before 
mentioned. These small plates are joined together in such a manner as to form a 
curve, upon which are placed four small flat quadrilateral plates, from each of which 
proceeds a hand [arm]. 

From the summit of the above mentioned curve proceeds a solid plate, which ter- 
minates at the superior extremity of the hands [arms], and divides them as is the 

<^ As long as we have pelvis, ribs, shoulders, arms, hands and fingers in the crinoids, 
we of course must make use of these names, but it puzzles me often, as in this fossil 
to distinguish an arm from a hand. As everything will be cleared up by the figures, 
I hope the arms and hands will be found out.—Troost. 
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(*aM* ID iho KuralyptocriniUM: but in tbo CodonicriniUM [PUrolocrinuM] thoy tre 
divtdcHl into four hamli* [arniK] wh<*niii« in iht* KucalypiocriniU* lhf*y un* dividcHl tDU> 
two; coniMX|uently ihi* timt hiiK only five ftotid pUuw and 20 bandn (amiit] and the 
latter ton M>lid platn*. 

It bait only onr intencapular |int«*rbnicbial] of an obtiim* conicml form and in placed 
upon xhv junction of tho two tM*lvi(' [ra^lial] platcv. 

I diiKM>vt>rtHl it in iho <Vboniforouji ntrau in tbo ('umb4*rland Mounuum*. Trnoea- 
see, and in tbo namo formation near Ilunuiville, Alabama. 

FifTTnation and locality. — Kaskaskia p^oup. ('unil>erlan(l Moun- 
tains, TennoKs<M*; Pulaski County, Konturkv; IlunUvillo, Alabama. 
Cat. Xo. 39022. T.S.X.M. 

Order MONOCYCLICA CAMERATA Bather 
(^^nchsmuth nnd Springer, pnrl.) 

Suborder MELOCRINOIDEA Bather. 

Family MKUKMtlNID/K Zittol (emend. Waitmmuth and Springer). 

OenuH MELOCF^INUS Goldfuss. 

MBLOCRINU8 ROBMBRI Wachamath Md •prloff«r. 

IMut«* 10, UiT*. n. 12. 

Aetinoeriniles irrnfutli Tk*m>ht, Proc .InitT. .\-«. Adv. S«'i., 11 (n'unl IM!I) iHTiO, 

p. CO {tiomrn tiudum. 
Turbinuriniift irrnruih Trookt; MSS., lVi4). 
(\ftocrin%ts hrt* UoRMrtt. Uiv Sil. Fauna d. w<^tl. Tt*nn., IMiO, p. 56, pi. IT, 

Melucrinus i rrnr ui/i Sih'mako. Tran* Atiiil. Si'i. Si. I>iuif>, II » No. 2. lHi*i6. p. 

:U41 (rataltv^K* name Uaii.. 2(>th R«*p. N«*w York Stau* Tab. Nat. Ili«t , 

1HG7, p. 327, pi V. fik* :> \Va« iinmcth and SraiNoKN, Ri>v TaliiMirn- 

noid(*a. II. issi. p. 122 («*aulofcui* nam«" Mii.i.r.H. .\onh Anii*r. (•(•ol.and 

Pal.. \Ml p. 201. 
CYmornfiuj hiU Siuhakh, Tran«* Arad Si St. I^iui**. If. N<i 2. lHirf», p. 'MX 

(cyitAhmxu* nami* 
UeUxrinuM l.tut WAc'tt'iiit'Tii and Spkinokk, Ii4*v. Tal.i'ocrinoidi'a. II. iHhl, 

p. 1*22 Tauloiruo nanit' . Miu.kk. Nurth .\ni<*f iu^A and Pal , 1hh«i. p 2H1 

((-auKi^Mir lumc 
MfhtrrinuM ntrttifn WAcnnvt Til and SritiMa.H. N^irth AiniT. rrirmidtti ('amt^ 

rata, 1V»7. p. .M)l. pi xxii, li^^. tlfi. h 

Till' referen<M» of ihU ^imn'm^n to ActiuiH-rinfin \s explaitird hy I><M*tor 
TriNiht a.H folhiHs: 

Thi" i-niiMtd iha\itic <»nl> tniiiiUi«^l "t****'!"*'!** "' ii *«^ nit-takm f>>r an .IrTino- 
ci'tiZ/f ami ni«*nti«iti<««l iii tbt> li-t nf nt-w < ritf>i>i" pui*)i-ht<<l m ih«* trau^rtionn t4 
thi> K^-authiti **i .Naturali-i- tii h<vt'*ii. m 1k|'», utiilrr ibr tuim* <»( .1 trmrutii. 
llaMii.' "iiH** ili"4 ••\rrt><| 4 tiii>r« |n rl<<« I -|i4<iiiHii I hu\«' •«'4>ti niiii<* 4*rrtir. and that 
it dili<r» III u»^'»-utrn < hara« t< r- fri»iii .!..'./.•*• ». 't» 

T'» lJii« IM » fc*' liil- I lu\«* apj'li'd l!n" liulii* ■•! /i* 'in-i '#• fr-tlii J 'I'htntM, |np, 

t<* h)ii« li I li.i\i' r*'t.uii«<il thr -JM<« itt« luitiK •'! .«- .« f .'• 

It i* iii\«rii«l toiiKal. It* •u|Nri *t run f |Mh(a.' lul. tin' aii/i<«* niihli prfj«^tinK 
and ii-rniinjiiii/ m an arm 

Tb«M 4pit.»i iiiitv<init nt i< t )«->4itd Ml tlifi « nil r an>l i • >>\i r* <) m ith }K>i;.M.iia) miuUI 
plat*^ l«'rniitu»iitu' in tin* • «n(ir in a r-«>« td* Th«* <*ra. [ iii.il) .titrt tri- i* «'flH cntrml. 
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Ohservdtions, — The genus Turhinicrinites was founded upon one 
specimen in a collection of six individuals. In this specimen the lower 
margin of the first anal plate truncates the upper edge of the posterior 
basal (plate 10, fig. 6). This structure was produced by the earlier 
introduction of the anal plate, causing it to occupy a lower position 
in the calyx than in normal individuals. The specimen is otherwise 
indistinguishable from undoubted specimens of Mdocrinus roemeri 
with which it is associated. This fact and the absence of other speci- 
mens showing similar variation has led to the conclusion that the 
lower position of the anal plate is an abnormal feature characteristic 
of a single individual only. 

A detailed description of the plates of the calyx is given by Roemer 
[1860, p. 56] in the original description of the species. Having only 
imperfect specimens Roemer described the basal plates as three in 
number, an error which was corrected by Wachsmuth and Sjpringer 
[1881, p. 119]. 

Formation and locality, — Brownsport limestone. Decatur County, 
Tennessee. Also recorded by Roemer from Beargrass Creek, Ken- 
tucky. 

Cat. No. 39919, U.S.N.M. 

MBLOCRINUB O^LONOUS Wachsmuth and Sprliiffcr. 

Meloarinus oblongus Wachsmuth and Springer, North Amer. Crinoidea Camerata, 
1897, p. 300, pi. XXII, figs. 9, 12. 

An unlabeled specimen in the Troost collection is evidently of this 
species. It retains the basals and the plates of two rays as far as the 
arm bases. 

Formation and locality, — Brownsport limestone. No locality is 
given for the specimen, but the matrix and manner of preservation 
indicate that it is probably the same as that of other specimens of 
Mdocrinus in the Troost collection, that is: Decatur County, Tennes- 
see. Wachsmuth and Springer give St. Paul, Indiana, and near 
Louisville, Kentucky, as localities for the species. 

Cat. No. 39981, U.S.N.M. 

Family EUCALYPTOCRINIDiE Roemer. 
Genus EUCALYPTOCRINUS Goldfuss. 

The original description by Troost is as follows: 

It ifl with pleasure that I embrace the opportunity afforded me by my situation in the 
midst of a rich fowil region wherein circumHtancos have placed me, to throw some light 
upon an interesting and beautiful forail of which f^?veral hitherto unknown t>pe<uce 
occur in the State of Tennessee, belonging to a genus which ai< far a.^ I know (The works 
that speak of thL< genun, known to me, are Goldf use's Petrefacta and Phillips in Mur 
chison*B Silurian System) has been imperfectly described . Goldfuss who first described 
it under the name of Eucalyptocrinites, having a very mutilated specimen from Eifel, 
imagined that it had no column, and consequently gives an erroneous description of 
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it (M*e Goldfum Petrpf. vol. 1, p«fc. 211 Tab. fVI, fig. 7) in hii* ma^fircnt work cm 
Gemuui fowiU*. Soon noverthrlfwH IxY^oming ac*quaintod with |M»rfpct Kpccimenn, h«» 
found out hin mii«tAko and puhlii«h«Hl another <l(w*nption of tho fcHwtl in ArU Acail. 
( uv. Ijpop. ('art)t. Nat. ( ur. vol. XIX PI. 1, Tab. XXX fir. C. I ncvor raw that 
d<«rription, and it in thorrforo' not oortain whether my deHcription will contain any 
new lart. except the description of nome American (tpe<U(«i« and tN*rha|)(( confirmation 
of factK which wen« yet dcmbtful. In fai^t it could not be exiNH'ttnl that I, in the crntn* 
of the UnitiMl Stat4«i«, r(*mote from wMentific cx>mmunication and inten*oun<e, nhould Ik* 
acquainted with nuitter pubIii*h4Hl in the \vtA of the Im|)erial Academy when even 
Prof. PhilliiMi wai4 not a(*<|uaint<Hl with it. He deiH^ribci* in MurchiitonV Silurian nyi^- 
tem the name foiwil «« a new g^nu^ and fnv<it it tKe name of IfypanOuMTtmU*. The 
specimen d(«H*nb€Hl by Philli|Nt though more perfcrt than that fn)m which (ioldfiM*** 
finrt dtwcription wai* drawn up, man ntill in(M)mplete, an<l in my opinion not tit t«> 
exhibit iti* true g<*neric <*hanicten<. I have In'^^n more fortunate than th<' alMivc named 
naturmU'*ti«. I>ecatur t'ounty in Tenm^«f«H«, which I <t>iu<idcr a;* our American Eifel, 
hai« fumif*he<l me with ti|M«cimenii which an* almost |N*rf(N t, t^iniitituting iN^veml P]M«ci«« 
dif!en*nt from thoM> incompletely dew^ribiHl in Eim>|M*. 

I will (commence with making t«ome remarkn upon the generit* chara<ct4*p« ai* given by 
(foldfun* in his Gorman fontili* and by PhiUi|)f« in Murchiwn'i* Silurian pyntem. A« 
alrea<ly oliaerved Goldfuiw conjti<Iering it ait 1mm ng deprive<l of a (*olumn, hii* dew-riptifm 
of the baiH* or pelvic platen muKt be erroneoun. \n tot the amngi*ment of the M*v«*ral 
neriei* of platm (toldfum in comxn. He i*tM*aki« not of itn i*upen<tnicture of amw, hAOdi* 
etc., in which r(v{M*ct thin fowil diffcn* widely fnim any known crinoid. Phillipiit ti 
M*emi>, wan not aci]uainte<l with the p<'lvij«, he dtnv not upeak of it in bin d(v<*ription. he 
in nev<*nhel<iii« correct in (*<inf*itlcring that |iart of thf Iowf«*t M*ri<'« of |N*ntagv»nal plat^^vi 
that are visible externally on the cup, an a rin*t N*niM of c<«(tal<« [rudialn] The gi'ner* 
ality <»f hamln, ring<*r«, etc., in the figiin* of I*hilli|»<, all but tb<* f>uiiiniil are w<*ll n*pn«- 
iient4Ml. (Mun-hin. Sil. Syn. pi. 17, ti^. :).i The «umnut d(H<N uoi comv|Mmd with 
any of my fi|M<cimenjt, in l^ri judging Imm nome in mhirh thin |iart i« |>erfectly pn*- 
ner\'iMl. nurh tulM*n'ulate4l termination alNivt* the (ing<*nt i** im|MMnibl<*. 

The deefTiptionn i»f thin geniin publiiihtHl by <to]d(iL'«< and l'hiIli|M« %vr%* then drawn 
up fntm incoinpleti* n|N«<*im<*nft. My colI«<<'iinn i** ridi, not only in |M*rf(i't pt**vimeri« 
but in M'veral diffiTi»nt P|M«<'i«*^ of thi«« gi*nun which all diffiT fn»ni the //y/MiitMfxrinirrf 
defffTUM, and the KucttlttpttHrxniUM ntuuru», fmni mbirh I have drawn up the following 
charAct4»m. 

(olumn, cylindrical, with |N*iitair<inut or niihrr |M'nia|iotAlinin alini«'ntAr>' 
canal [lumen], articulating <*urfttC4« milh -inaifil mnrvin. 

Pelvi", |M>nlag«>nal mo dixi-inn |H>n cpulilf rtip «h.i|M<4l. ri"!!!!? imminlmtety 
round the (*oiuniti whfn* it ariK ul.it(*« ulintxl iitiitii><ii»i«)y miih thi* cia*tal« 
[nMlial"). no thai, if e\rn a xiuall part of tin* i<>)uiiiii n in.iiii« attach«*<l to thr 
|m'Im*, thi<* junt iKin of the cti^tul- io ih«* |m*|m" i« imi \i-i)iU« 
I mu«t hcnM»lMM'n«' llut !li«»>:finTic t Uatm Iito( tin- |m>)m* i- «lr.i«n up fn'in ati|wM um 
on whi< h th«* impn«*inii of the < tilumn i« m a \«'r> dti-p ca\it> in our ••)»«>< i men tbi* 
depth «»f till* r4M(> i« );.* inii nu*i hIiiI«« ih«« hIimIi- trtu'th %*{ I hi' mp i* nn)> '.*'.' mil 
met ) when* the inipr«'«»ion «« « upit- the i»IimI<. iMiUtiiit .tii«l t'iiti«M>«|ii«>tii)) the |o»«^i 
|iart of tht* caMt) i<« i in ular. while "utm, tlie i>|i>|m<» of the (a\t(\ h«>iiiL' nvnUtt^l b\ 
the |M*iitapiiial form of i)i«> |mI\i* the i j\ii\ a-"iitii«-* a ]M>tii.u'i>ii.il -Iliim* In aome 
n|MH itv thi* ra\it\ -how* u^m Ii < m uUr at the )».!"«• <•! ihi* < up 

t «»i!al* (radial- 1 l-ir-l -•■n«'» hve, irnvilarU h* xa^**uA, th« \ n-t U|i«»n the 
i>idt« of (he |M-titai*i)tia) |M*i\ i*. vkwA i on-iit>i(e in ih<«N' -\**^ ii«> « h« n* th«* t olumn 
pnw ^-^mI- from a d«*'p » a\ ii\ , !h«- /r» ai«-t jmri o| ih** M<h- t.| thi- < a\ it\ W bt n 
arriMiik* at (he «]i(«riia) rim or (he l>.i-4« of t)i«*< uji, ():• \ ari !>« t.t oii(«ard* aiuI 
upward^ aiiil < <ir»-tiiiiii* |i.(rt *A (hf <i«l«« ••( (ht- 1 up Hhor«< tht \ jii>|m ^r aj* •hoft, 
or )otuM(Ui|iiialK tompn*^i-«<«l, b«'&awiial j'la(«'», while in fait lhe\ arr Nt-rv 
elotivruteil 
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In this deecription we see the generic and specific characters are blended together, 
but those acquainted with these fossils will easily separate them. As it respects the 
superior plates of the cup and thqir arrangement, my observations coincide with those 
of Goldfufls and Phillips. 

GoldfusB gives no description of its superstructure of hands, fingers etc., Phillips 
says only "The summit of the scapular bears a conical plate which divides the arms 
and fingers of each pair.*' I suppose this must be the solid (not conical in any of my 
species) plate which reaches to the very summit of the fossil (see fig. of E. avalis) and 
which I consider as a character distinguishing it from all the known genera of crinoidea, 
and must have been very imperfect in the specimen observed by Phillips or he would 
not have stated that "it had a contractile? proboscis which rises above the short 
plumose fingers, and which is surmounted with several rows of tubercles." These 
aepta ( ' ' conical plates " ) it is true, originate at the sutomit of the scapulars [intersecundi- 
bracha and second interbrachials] dividing the hands and rise above the fingers, 
[arms] — they are ten in number and join together at the very apex of the fossil forming 
a rosette or elevation in the center. These septa extending inwardly almost to the 
center of the body could not give a passage to a proboscis "surrounded with several 
rows of tubercles " in none of my specimens could I discover that the fingen [arms] 
were feathered — in fact I consider these fingers (as they are called) more or less analo- 
gous to the organs called ambulacra in the Pentremites — they were not movable as those 
on the generality of crinoids, — each pair is inclosed, from summit to base, between two 
solid plates, and their construction shows that if they had the faculty of moving it was 
in a feeble degree. The septa penetrate into the body to different depths — near their 
origin at the scapulars this depth is very small and soon increases in proportion to the 
distance above the rim of the cup, till before they reach the summit it arrives at its 
maximum where it leaves only a narrow passage in the centre, when the depth decreases 
again, tUl the whole space between two septa terminates in a point. 

I must conclude these observations by stating that if the fossil examined by Prof. 
Phillips is such as mentioned in Murchison's system, our fossil described under the 
name of EucalyptocriniUa must belong to a different genus. 

The differences noted seem insufficient for the establishment of a 
new genus and Hypanthocrinus is regarded as a synonym of Eucalyp- 
iocrinuB. 

SUCALYPTOCRINU8 LINDAHLI Wachsmuth and Springer. 
Plate 12, figs. 5, 6. 

EuaUyptocriniUs aplendidtia Troost (not Uall and Whitfield 1875), Proc. Amer. 

Ass. Adv. Sci., II (read 1849), 1850, p. 60 (nomtn niuhtm), 
Eucahfptocrinui apUndidus Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 

1866, p. 371 (catalogue name). 
EwxdypUKTxnua lindahli WACHSMxrrH and Springer, Amer. Geol., X, 1892, 

p. 139; North Amer. Crinoidea Camerata, 1897, p. 347, pi. lxxxu, fig. 9. 
Euealyptocrinua wortheni Miller and Gvrlet, lUinoui State Mus. Nat. Hist., 

Bull. 3, 1893, p. 53, pi. iv, fig. 2. 

The following description is by Troost: 

This magnificent crinoid, (me of the ornaments of my collection, has a low, inverted 
conical cup, a cylindrical column with small pentalobed alimentary canal [lumen]; 
the articulating surfaces of its joints arc slightly striated at the margin. The plates 
composing the body are slightly convex and corrugated which character is beautifully 
displayed in juvenile specimens. In this species the cavity in which the column is 
inaerted is not very large. The hands and fingers [arms] are cylindrical and project 
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b4*y(ind iho Nilid dividing (H*pU. Tht* nummit in thb* r«tH'('uu«>ii i^ nion* (ir Ufm injunnl. 
M*V(*iml of the M'pu an* fractured, but thorc b* a Kutlicif^ni nunilMT to hKow that th«v«» 
M*l>ta, when ihoy have attaiDtnl the i«uninut itirnniM* in breadth, take a horixontAl 
dtn*<*tioD, and unite into one, forming a i^Aul (ireular plate in the fM*ntn\ It i» 'J) 
iiich<v long and 1 • inchiti in dianit»t4*r. 

Thi2« Kt>e<*iinen which i» almtN*! ]NTf<'<'t, together with the cup of another ivimhmcw mtu\ 
the K, otniiM, have f«er\'fHl to determine the ^emTic charai*len« detailiHi alMive. 

ObHtrvati4)ns. -The s|KviiiuMi which Hull ich^ntifuHl a^ Kuadyi^tiy- 
crinus HpUndidus of TrtHwt (lifTors from Tnwwt'K 8i>orimon in i\\v 
pvtttor length of the calyx in proi>ortion to the lenfi^h of the amis. 
un<l in the fuel that tlie harks of tlie plates l>etween the arms are n<»t 
paraUel hut etm verge toward the top. The name, liaving Imh'h 
pul)lisheii with a deseription hy Hall, nnist 1h» n^tainetl for his 
sp€»ri<»s. TrtMisl's s|K»eies was (les<Ti!>e<l fn>m allot lier s|HHnmen hy 
Waelismuth and Springer in \S\r2 and his s|MM*imen, therefore, taken 
tlie name whieli they propositi. 

FonnatioH and Upcality, Urowiis|M>rt limestone. Wayne anti 
IXvatur counties, Tennessee. 

Cat. Xo. 39902, T.S.X.M. 

BUCALYPTOCRINU8 OVALI8 Halt. 

Plate 11. Ui: :\. 

KucttltfpUfrriniUMotxiluTuonHT, Pn«* AnHT. Ahh. Adv. Sii., If (reaii 1M9», IHTil), 

p. fM) inovun nutlumt, MSS , \<A). 
KurtilypUHTxmtfM tmtu*Mi:i Tkoot, Pmc. Amer. Am. Adv. Si'i., 11 (niul IS45» . 

l»Ci<), p. (M)inomrri nudum ; MSS., Ih'm). 
KucalypUtrrintu oui/ij Siii'mahi*. Trunn. A<tmI. Si. St. Ixuii-, II. \n. *J. l^»**i. 

p. 370 (raLalo^rue name> Hall. '>th Uep. New York ."^lah* Muf« Nat IU«t . 

IM i'A , 1>^71. p. ll.{. pt. XVII. tiiT*. 12, l.{ 'ju* K ttmtuM 111 4'rr«>r; n*(*tili<N| iti 

2n<l fMlitinn Wai ii}«iii rti and Si'i(i\4.» it. \Kv\ l*.»I.iH«Tii»i-ii|«'j, III. l»^*».%. 

p 1:11 M*atal<ii?ue nanifi Miitiit. .N«>rth .\tnrr (mi>1 und Pal , 1hh<), p -*%% 

iratal<i)nie name.. \VArii««Mi-rii and Si'kim.ik. N'Mrih AnitT <>in<iid<u 

(anierata. IVKl. p. :ill, pi ixwii. ti.- 1 (<• «» 
/^iMti/y/^(r>«Ti/ii«« /riirMji.iff t Stir MA i(i>, Trail" .\< .lil *^« i >t I ••iii'*, II, .Nm li, 1m»#«. 

p .170 ^ratal'viie iiaini* \\ %f U'^Mi th utid ^ixivt.Mt Kr> Palii^a-n- 

nMidini. III. I"^^"), p L»l I .iial vuf n.iiii* Mtiiiu. N>rih Anirr. (M«)d 

aii<l Pal . IH^!^ p. 'J 1 1 < atal v'ui* ii.iiim* 

The folluuin^ deMTipli«>n nf Eucuhj^tttunuuM ttntllM is hy TnM»st: 

It diff<'r" (n»m thi> A' Bj'-itui -iuM in Im'uic ii"( •*•• • l"ii;:aC4d .iml ii« |»bii-« lifitit; n< t 

i*on><*\ but Itai The t'a\i(\ i'>r tti«< iu»«'r(i'>it «•( tli tuiiiii i- ^ in ulur. ii'>c di^p and 

iif*um>iiiidi-i| h\ nuni««rMi)i -nt.ill i iniiLir pit-. whi> hih<>(i/h iKi*\ ar«' l<Mitid ^n all th«* 
itidi\ iiliial- **i ihix and ''t atf-dx-r *)mi w*. \ < •»ii-i.l<r a- ai • )d« hia) |m rt. i\-* luailt* h\ 
a para-il*' Tht- hand ati.l tir,.-* r- |.ifiu-[ d ii •! pr.«j<4 i 1.. \- i.d \\i*- ^' i> ral h-xrl anil 
are ••\'«riial)> flat Thi- ••• it<l diM'lui/ *« pta .it*- K. .ii.'iii.IU ■itii'*.! im.i <<rii' at th« 
a|M*\ 1 •nii.ii.' a < in iilar p'..tti« tn rr .if l» *• , ..t„ .i\,.. ||.»\ n. • iii th- < « iiin* a < in uUr 
elr\a!i •II. thr Hh h )ia\ ii./ (h<- 1 nil ••! 4 r i^ It*- l.a< )i |- iir ••! t.*. -• r» prti.*] mhit h 
an*-)i.'hM> laiiii'latt lit « x.n tl\ !»« iu.« n iw -4 pta It thi^ lir./i r< vk4r« n iiiM\t^l 
lh<' Ih-1\ «. ,\.\ li.t>4- -•nil- r* •>« ml l.i'i* i !•• .m apph or *itAU^v nut •*! whi* h (<-n l4itiKt> 
tU4iiUal wt ti'.iw ykt re 4 ut »itli-.ut ^'-.iii/ to tin- i«irv. 
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It 10 entirely Biliceous. The smallest marks on the fingers and the summit have 
been preserved during fossilification. They are not at all mutilated, but no feathers 
or tentacula [pinnules] on the fingeis are perceptible. 

The single specimen of Eucalyptocrinites tennesseesd in the Troost 
collection is indistinguishable from E. ovalis. Troost's description of 
E. tennesseex is as follows: 

The body of this species is hemispherical and its sur^e is smooth. The cavity for 
the insertion of the column is circular and in proportion much laiger than that of the 
E, spUndidus with which it has some resemblance. The fingers are externally round 
and do not project beyond the general level, as is the case with the E. splendidtu. It 
can not be a juvenile of the latter; I possess a juvenile cup of it which is in every 
respect similar to the adult — it is inverted conical and corrugate, and not hemispher- 
ical and smooth like the E. tenntisu. 

Observations, — Eucalyptocrinus ovalis is characterized by the regu- 
lariy oval outline of the body, small circular basal excavation, and 
smooth surface. 

FomuUion and locality. — Brownsport limestone. Decatur and 
Perry counties, Tennessee; Waldron and Hartsville, Indiana. 

Cat. Nos. 39952, 39954, 39960, U.S.N.M. 

BUCALYPTOCRINUS BXTBNBUB Traoct. 

Plate 13, figs. 9, 10. 

Eucalyptocrinites extensus T roost, Proc. Amer. Abb, Adv. 8ci., II (read 1849), 

1850, p. 60 {nomen nudum); MSS., 1850. 
Eucalyptocrinus extensus Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 370 

(catalogue name).— Wachsmuth and Springer, Rev. Palseocrinoidea, III, 

1885, p. 128 (catalogue name).— MnxER, North Amer. Geol. and Pal., 1889, 

p. 244 (catalogue name). 

The description by Troost is as follows: 

The cup w low basin shaped. The cavity for the column pentagonal, not very 
large — the plates tumid. 

Supplementary description. — Only the calyx of this species is pre- 
served. Its height to the level of the arm bases is 20 mm. and its 
greatest diameter 34 mm. The cup is distinctly flattened in the 
region of the first primibrachs, which causes the outline of the sides to 
be concave below and convex above. The body is also very slightly 
flattened in the region of the intersecundibrachs and the second inter- 
brachials. The plates are slightly convex, with sutures distinctly 
visible but not beveled. 

In one ray the first interbrachial is wanting; an abnormal feature 
of frequent occurrence among Crinoidea. 

Surface smooth. 

The basal excavation is but Uttle larger than the column and dis- 
tinctly pentagonal, with the angles of the pentagon directed radially. 

Observations, — This species resembles E. turbinatus in form and 
size but differs in its convex instead of concave plates and in the 

63330-09 1 
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Observations. — Doctor Troost's specimen of this species is missing, 
but his %ure is sufficiently good to show that it should be referred 
to Talarocrinus symmetricus Lyon and Casseday. 

Formation and locality, — Bangor limestone. Near Craborchard, 
Cumberland Mountains, Tennessee. Doctor Troost reports frag- 
ments of the species from the Silurian of Decatur Coxmty, but these 
are probably incorrectly identified. Also from the upper part of the 
St. Louis limestone. Grayson, Edmondson, and Pulaski coimties, 
Kentucky. 

TALAROCRINUS SIMPLEX (Shumard). 
Plate 13, fig. 1. 

Doliolocrinitea ovalis Troost, MSS., 1860. 

Dichocrirms simplex Shumard, Trans. Acad. Sci. St. Louis, I, 1857, p. 74, pi. i, 
figs. 2a, 6.— Hall, Rep. Geol. Surv. Iowa, I, Pt. 2, 1858, p. 654, pi. xxn, 
figs. 12a, 6; Suppl. Rep. Geol. Surv. Iowa, 1860, pi. i, figs. 4a-c. — Shumard, 
Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 366 (catalogue name). — ^Wachs- 
MUTH and Springer, Rev. Palaeocrinoidea, II, 1881, p84 (catalogue name). 

TtikErocriniLS simplex Keyes, Missouri Geol. Surv., IV, 1894, p. 205, pi. xxv, fig. 
6. — ^Wachsmuth and Springer, North Amer. Crinoidea Camerata, 1897, p. 
790, pi. Lxxvin, figs. 8a, 6.-— Wbllbr, Bull. No. 153, U. S. Geol. Surv., 1898, 
p. 624 (catalogue name). 

The original description by Troost is as follows: 

This crinoid is one of the most simple that I have met with. It is formed of twelve 
more or less elongated, pentagonal or arrow-head shaped plates—six [two] of which 
(the short ones) forming the pelvis [base] having the point downwards; this point is 
truncated having a circular cavity in which is fixed a cylindrical column; the superior 
margins on both sides bevelled and receive between Hiem six larger scapular plates, 
[five radials and the anal plate] filling the reentering angles of the pelvic [basal] plates. 
These six scapular plates are more deeply truncated at the acute angle forming, when 
joined together, the rim of the visceral cavity which has interiorly six semilunar exca- 
vations for six [five] arms. 

Observations. — Doctor Troost's specimen of Doliolocrinites ovalis is 
apparently a Talarocrinus simplex (Shumard). Safford [1869, p. 346] 
and Hall [1858, p. 655], both of whom probably saw the original 
specimen, have referred it to this species. The statement that there 
are six basals is undoubtedly an error. Observing suture lines below 
two of the radials. Doctor Troost has assumed that they occurred 
symmetrically all aroxmd the base. This assumption of a completely 
radial symmetry is common in the earlier descriptions of crinoids. 

Formation and locality, — TuUahoma formation. Near Gallatin, 
Tennessee. Also recorded from Spergen Hill, Indiana, St. Genevieve 
County, Missouri, and from Kentucky. 

Cat. No. 39984, U.S.N.M. 
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Genus PTEROTOCRINUS Lyon and Casseday. 

Oodoniennites Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850 {noTnen 
nudum); MSS.. 1850. 

AsUriocrinus Lyon (not Mttnster, 1839), Geol. Rep. Kentucky, III, 1857, p. 472. 

PterotocriniLS Lyon and Casseday, Amer. Jour. Sci. (2), XXIX, 1859, p. 68. — 
Meek and Worthen, Geol. Rep. Illinois, II, 1866, p. 288.— Shumard, Trans. 
Acad. Sci. St. Louis, II, No. 2, 1866, p. 394. — Wetherby, Joum. Cincinnati 
Soc. Nat. Hist., II, 1879, p. 134.— Zittel, Handb. d. Pal., I, 1879, p. 365.— 
Wachsmuth and Springer, Rev. Palseocrinoidea, II, 1881, p. 87; III, 1885, 
p. 120.— Miller, North Amer. Geol. and Pal., 1889, p. 276.— Wachsmuth 
and Springer, Noith Amer. Crinoidea Camerata, 1897, p. 791. — Bather, A 
Treatise on ZooL. Ill, The Echinodenna, 1900, p. 159. 

The original description of Codonicrinites by Troost is as follows: 
Generic characters. 

Pelvis [base] hexagonal divided into two equal parts. 
Scapulars [radials] five, pentagonal deeply truncated. 
Interscapular, one — conical. 

Arms, five — divided into four feathered hands which are separated four by four by a 
solid plate originating upon the superior angle of the arm plates. a 
Column, cylindrical. Alimentary canal [lumen] circular. 

PTEROTOCRINUS ACUTU8 Wetherby. 

Codonicrinites gracilis Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 60 {nomen ntuhim); MSS., 1850. 
Pterolocrinus acutus Wetherby, Joum. Cincinnati Soc. Nat. Hist., II, 1879, 

p. 134, pi. XK, figs. 2a, 6, c. — ^Wachsmuth and Springer, Rev. Palseo- 

crinoidea, II, 1881, p. 91. — Miller, North Amer. Geol. and Pal., 1889, p. 

276. — ^Wachsmxjth and Springer, North Amer. Crinoidea Camerata, II, 

1897, p. 799, pi. Lxxix, figs. 3a-^. 
Pterolocrinus spatulatus Wetherby, Joum. Cincinnati Soc. Nat. Hist., II, 1879, 

p. 137, pi. Ill, fig. 3. 

Troost's description of this species is as follows: 

It has the form of a small bell or obtuse cone, having five broad projections around 
the rim, from which proceed the arms, or considering the whole, with its superstruc- 
ture, it resembles the ornaments known by the name of tassels. 

The hexagonal pelvis [base] is divided into two equal parts, the dividing line pro- 
ceeding upwards [downward] from the inferior edge of one of the scapulars [radials], 
traversing the alimentary canal [lumen], and terminating at the inferior maigin of 
the interscapular [radianal]. 

Scapulars [radials] five, — irregular pentagonal [hexagonal] deeply truncated on its 
superior angle, forming a slightly concave excavation, in the middle of which is a 
sniall polygonal plate which enters partly the superior edge of the large scapular 
[radial] and partly the two small plates which are placed in the excavation before 
mentioned. These small plates are joined together in such a manner as to form a 
curve, upon which are placed four small flat quadrilateral plates, from each of which 
proceeds a hand [arm]. 

From the summit of the above mentioned curve proceeds a solid plate, which ter- 
minates at the superior extremity of the hands [arms], and divides them as is the 



o As long as we have pelvis, ribs, shoulders, arms, hands and fingers in the crinoids, 
we of course must make use of these names, but it puzzles me often, as in this fossil 
to distinguish an arm from a hand. As everything will be cleared up by the figures, 
I hope the arms and hands will be found out. — ^Troost. 
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case in the Eiuxilyptocrinites; but in the Codonicrinites [Pterotocnnus] they are 
divided into four hands [armfi] whereas in the Eucalyptocrinites they are divided into 
two; consequently the first has only five solid plates and 20 hands [arms] and the 
latter ten solid plates. 

It has only one interscapular [interbrachial] of an obtuse conical form and is placed 
upon the junction of the two pelvic [radial] plates. 

I discovered it in the Carboniferous strata in the Cumberland Mountains, Tennes- 
see, and in the same formation near Huntsville, Alabama. 

Formation and locality. — Kaskaskia group. Cumberland Moun- 
tains, Tennessee; Pulaski County, Kentucky; Huntsville, Alabama. 
Cat. No. 39922. U.S.N.M. 

Order MONOCYCLICA CAMERATA Bather 
(^Vachsmuth and Springer, part.) 

Suborder MELOCRINOIDEA Bather. 

Family MELOCRINID^ Zittel (emend. Wachsmuth and Springer). 

Genus MELOCRINUS Goldfuss. 

MELOCRINUS ROEMERI >Vach8muth and Springer. 
Plate 10, figs. 11, 12. 

Actmocrinites vemeuili Troost, Proc. Amer. Asa. Adv. Sci., II (read 1849) 1850, 

p. 60 (nomen nudum). 
Twrhinicrinites vemeuili Troost; MSS., 1850. 
Cytocrinu8 Ixvis Roemer, Die Sil. Fauna d. weetl. Tenn., 1860, p. 56, pi. iv, 

figs. 2a, h, 
Melocrinus vemeuili Shumard, Trana. Acad. Sci. St. Louis, II, No. 2, 1866, p. 

381 (catalogue name).— IIall, 20th Rep. New York State Cab. Nat. Hist., 

1867, p. 327, pi. X, fig. 5. — Wachsmuth and Springer, Rev. Palaeocri- 

noidea, II, 1881, p. 122 (catalogue name). — Miller, North Amer. Geol. and 

Pal., 1889, p. 261. 
Ctenocrinus Ixvis Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 361 

(catalogue name). 
Melocrinus Ixvis Wachsmuth and Springer, Rev. Palseocrinoidea, II, 1881, 

p. 122 (catalogue name). — Miller, North Amer. Geol. and Pal., 1889, p. 261 

(catalogue name). 
Melocrinus roemeri Wachsmuth and Springer, North Amer. Crinoidea Came- 

rata, 1897, p. 301, pi. xxu, figs. 11a, b. 

The reference of this species to Actinocrinus is explained by Doctor 
Troost as follows: 

This crinoid (having only mutilated specimens of it) was mistaken for an Actino- 
crinites and mentioned in the list of new crinoids published in the transactions of 
the Association of Naturalists in Boston, in 1849, under the name of A. vemeuili. 
Having since discovered a more perfect specimen I have seen mine error, and that 
it differs in its generic characters from Actinocrinites. 

To this new genus I have applied the name of Turhinicrinites from Turbinisy top, 
to which I have retained the specific name of vemeuili. 

It is inverted conical; its superior rim is pentagonal, the angles much projecting 
and terminating in an arm. 

The capital integument is elevated in the center and is covered with polygonal small 
plates terminating in the center in a rosette. The oral [anal] aperture is subcentral. 
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Observdtions, — The genus Turbinicrinites was founded upon one 
specimen in a collection of six individuals. In this specimen the lower 
margin of the first anal plate truncates the upper edge of the posterior 
basal (plate 10, fig. 6). This structure was produced by the earlier 
introduction of the anal plate, causing it to occupy a lower position 
in the calyx than in normal individuals. The specimen is otherwise 
indistinguishable from undoubted specimens of Mdocrinus roemeri 
with which it is associated. This fact and the absence of other speci- 
mens showing similar variation has led to the conclusion that the 
lower position of the anal plate is an abnormal feature characteristic 
of a single individual only. 

A detailed description of the plates of the calyx is given by Roemer 
[ 1860, p. 56] in the original description of the species. Having only 
imperfect specimens Roemer described the basal plates as three in 
number, an error which was corrected by Wachsmuth and Springer 
[1881, p. 119]. 

Formation and locality, — ^Brownsport limestone. Decatur Coimty, 
Tennessee. Also recorded by Roemer from Beargrass Cre^, Ken- 
tucky. 

Cat. No. 39919, U.S.N.M. 

MELOCRXNUS O&LONOUS Wachsmuth and Springer. 

Mdocrinus ohlongus Wachsmuth and Springer, North Amer. Crinoidea Cameiata, 
1897, p. 300, pi. XXII, figs. 9, 12. 

An imlabeled specimen in the Troost collection is evidently of this 
species. It retains the basals and the plates of two rays as far as the 
arm bases. 

Formation and locality, — Brownsport limestone. No locality is 
given for the specimen, but the matrix and manner of preservation 
indicate that it is probably the same as that of other specimens of 
Mdocrinus in the Troost collection, that is: Decatur County, Tennes- 
see. Wachsmuth and Springer give St. Paul, Indiana, and near 
Louisville, Kentucky, as localities for the species. 

Cat. No. 39981, U.S.N.M. 

Family EUCALYPTOCRINIDiE Roemer. 
Genus EUCALYPTOCRINUS GoldfUss. 

The original description by Troost is as follows: 

It ifi with pleasure that I embrace the opportunity a£forded me by my situation in the 
midst of a rich fossil r^ion wherein circumstances have placed me, to throw some light 
upon an interesting and beautiful fossil of which several hitherto unknown species 
occur in the State of Tennessee, belonging to a genus which as far as I know (The works 
that speak of this genus, known to me, are Goldfuss's Petrefacta and Phillips in Mur 
chison's Silurian System) has been imperfectly described . Goldf uss who first described 
it under the name of EtuxilyptocriniteSf having a very mutilated specimen from Eifel, 
imagined that it had no column, and consequently gives an erroneous description of 
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it (see GoldfusB Petref. voL 1, pag. 211 Tab. 64, fig. 7) in his magmficent work on 
Gennan fossils. Soon nevertheless becoming acquainted with perfect specimens, be 
found out his mistake and published another description of the fossil in Acta Acad. 
Caes. Leop. Carol. Nat. Cur. vol. XIX PI. 1, Tab. XXX fig. 6. I never saw that 
description, and it is therefore* not certain .whether my description will contain any 
new bucty except the description of some American species and perhaps confirmation 
of facts which were yet doubtful. In fact it could not be expected that I, in the centre 
of the United States, remote from scientific communication and intercourse, should be 
acquainted with matter published in the Acta of the Imperial Academy when even 
Prof. Phillips was not acquainted with it. He describes in Murchison's Silurian sys- 
tem the same fossil as a new genus and gives it tHe name of Hypanthocriniles. The 
specimen described by Phillips though more perfect than that from which Goldfuas's 
first description was drawn up, was still incomplete, and in my opinion not fit to 
exhibit its true generic characters. I have been more fortunate than the above named 
naturalists. Decatur County in Tennessee, which I consider as our American Eifel, 
has fiunished me with specimens which are almost perfect, constituting several species 
different from those incompletely described in Eiurope. 

I will commence with making some remarks upon the generic characters as given by 
Goldfuss in his German fossils and by Phillips in Murchison's Silurian system. As 
already observed Goldfuss considering it as being deprived of a column, his description 
of the base or pelvic plates must be erroneous. As for the arrangement of the several 
series of plates Goldfuss is correct. He speaks not of its superstructure of arms, hands 
etc., in which respect this fossil differs widely from any known crinoid. Phillips, it 
seems, was not acquainted with the pelvis, he does not speak of it in his description, he 
is nevertheless correct in considering that part of the lowest series of pentagonal plates 
that are visible externally on the cup, as a first series of costals [radials]. The gener- 
ality of hands, fingers, etc., in the figure of Phillips, all but .the simimit are well repre- 
sented. (Murchis. Sil. Sys. pi. 17, fig. 3.) The summit does not correspond with 
any of my specimens, in fact judging from some in which this part is perfectly pre- 
served, such tuberculated termination above the fingers is impossible. 

The descriptions of this genus published by Goldfuss and Phillips were then drawn 
up from incomplete specimens. My collection is rich, not only in perfect specimens 
but in several different species of this genus which all differ from the Hypanthocrimles 
decorusj and the Eucalyptocrinites rosaceuSj from which I have drawn up the following 
characters. 

Column, cylindrical, with pentagonal or rather pentapataloiis alimentary 
canal [lumen], articulating surfaces with striated margin. 

Pelvis, pentagonal (no division perceptible) cup shaped, rising immediately 

round the column where it articulates almost immediately with the costals 

[radials]; so that, if even a small part of the column remains attached to the 

pelvis, this junction of the costals to the pelvis is not visible. 

I must here observe that the generic character of the pelvis is drawn up from a species 

on which the impression of the column is in a very deep cavity (in one specimen the 

depth of this cavity is 12 mil. met. while the whole length of the cup is only 22 mil. 

met.) where the impression occupies the whole bottom and consequently the lowest 

part of the cavity is circular, while soon, the slopes of the cavity being regulated by 

the pentagonal form of the pelvis, the cavity assumes a pentagonal shape. In some 

species the cavity shows itself circular at the base of the cup. 

Costals [radials] — First series — five, irregularly hexs^onal, they rest upon the 
sides of the pentagonal pelvis, and constitute in those species where the column 
proceeds from a deep cavity, the greatest part of the sides of this cavity. When 
arriving at the external rim or the base of the cup, they are bent outwards and 
upwards and constitute part of the sides of the cup, where they appear as short, 
or longitudinally compressed, hexagonal plates, while in fact they are very 
elongated. 
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In this description we see the generic and ppecific characters are blended together, 
but those acquainted with these fossils will easily separate them. As it respects the 
superior plates of the cup and th^ir arrangement, my observations coincide with those 
of Goldfuss and Phillips. 

Goldfuss gives no description of its superstructure of hands, fingers etc., Phillips 
says only ''The summit of the scapular bears a conical plate which divides the arms 
and fingers of each pair." I suppose this must be the solid (not conical in any of my 
species) plate which reaches to the very summit of the fossil (see fig. of E. ovalU) and 
which I consider as a character distinguishing it from all the known genera of crinoidea, 
and must have been very imperfect in the specimen observed by Phillips or he would 
not have stated that "it had a contractile? proboscis which rises above the short 
plumose fingers, and which is surmounted with several rows of tubercles." These 
septa ( ' ' conical plates " ) i t is true, originate at the summit of the scapulars [intersecundi- 
brachs and second interbrachials] dividing the hands and rise above the fingers, 
[arms] — they are ten in number and join together at the very apex of the fossil forming 
a rosette or elevation in the center. These septa extending inwardly almost to the 
center of the body could not give a passage to a proboscis ''surrounded with several 
rows of tubercles ** in none of my specimens could I discover that the fingers [arms] 
were feathered — ^in ^t I consider these fingers (as they are called) more or less analo- 
gous to the organs called ambulacra in the Pentremites — they were not movable as those 
on the generality of crinoids, — each pair is inclosed, from summit to base, between two 
solid plates, and their construction shows that if they had the faculty of moving it was 
in a feeble degree. The septa penetrate into the body to different depths — ^near their 
origin at the scapulars this depth is very small and soon increases in proportion to the 
distance above ^e rim of the cup, till before they reach the summit it arrives at its 
maximum where it leaves only a narrow passage in the centre, when the depth decreases 
again, till the whole space between two septa terminates in a point. 

I must conclude these observations by stating that if the fossil examined by Prof. 
Phillips is such as mentioned in Murchison's system, our fossil described under the 
name of Eucalyptocrinites must belong to a different genus. 

The differences noted seem insufficient for the establishment of a 
new genus and Hypanthocrinus is regarded as a synonym of Eucalyp- 
iocrinua. 

EUCALYPTOCRXNUS LINDAHLI Wachsmuth and Springer. 
Plate 12, figs. 5, 6. 

Eucalyptocrinites splendidus Trogst (not Hall and Whitfield 1875), Proc. Amer. 

Afls. Adv. Sci., II (read 1849), 1850, p. 60 (rumen nudum). 
Eucalyptocrinua splendidus Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 

1866, p. 371 (catalogue name). 
Euuxdyptocrinus lindahli Wachsmuth and Springer, Amer. Geol., X, 1892, 

p. 139; North Amer. Crinoidea Camerata, 1897, p. 347, pi. Lxxxn, fig. 9. 
EucalyptocrintJts wortheni Miller and Gurley, Illinois State Mus. Nat. Hist., 

Bull. 3, 1893, p. 53, pi. iv, fig. 2. 

The following description is by Troost: 

This magnificent crinoid, one of the ornaments of my collection, has a low, inverted 
conical cup, a cylindrical column with small pentalobed alimentary canal [lumen]; 
the articulating surfaces of its joints are slightly striated at the margin. The plates 
composing the body are slightly convex and corrugated which character is beautifully 
displayed in juvenile specimens. In this species the cavity in which the column is 
inserted is not very large. The hands and fingers [arms] are cylindrical and project 
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beyond the solid dividing septa. The summit in this specimen is more or less injured, 
several of the septa are fractured, but there is a sufficient number to show that these 
septa, when they have attained the summit increase in breadth, take a horizontal 
direction, and unite into one, forming a solid circular plate in the centre. It is 2i 
inches long and If inches in diameter. 

This specimen which is almost perfect, together with the cup of another species and 
the E. ovalisy have served to determine the generic characters detailed above. 

Observations. — The specimen which Hall identified as EucaZypto- 
crinus spUndidus of Troost differs from Troost^s specimen in the 
greater length of the calyx in proportion to the length of the amis, 
and in the fact that the backs of the plates between the arms are not 
parallel but converge toward the top. The name, having been 
published with a description by Hall, must be retained for his 
species. Troost^s species was described from another specimen b^' 
Wachsmuth and Springer in 1892 and his specimen, therefore, takes 
the name which they proposed. 

Formation and locality. — Brownsport limestone. Wayne and 
Decatur counties, Tennessee. 

Cat. No. 39962, U.S.N.M. 

BUCALYPTOCRINUS OVALIS Hall. 

Plate 11, fig. 3. 

Evmlyptocrinites ovalis Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 
p. 60 {nomen nudum)] MSS., 1850. 

Eucalyptocrinites tennesseeae Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 
1850, p. 60 {nomen nudum); MSS., 1850. 

Ev4xilyptocrinus ovalis Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 
p. 370 (catalogue name). — Hall, 28th Rep. New York State Mus. Nat. Hist., 
1st ed., 1874, p. 143, pi. xvn, figs. 12, 13 (as E. ovatus in error; rectified in 
2nd edition). — Wachsmuth and Springer, Rev. Palaeocrinoidea, III, 1885, 
p. 134 (catalogue name). — Miller, North Amer. Geol. and Pal., 1889, p. 244 
(catalogue name). — Wachsmuth and Springer, North Amer. Crinoidea 
Camerata, 1899, p. 344, pi. Lxxxn, figs. 1 to 6. 

EucalypUxrinus tennesseeae Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 
p. 370 (catalogue name). — W^achsmuth and Springer, Rev. Palaeocri- 
noidea, III, 1885, p. 134 (catalogue name). — Miller, North Amer. Geol. 
and Pal., 1889, p. 244 (catalogue name). 

The following description of Eucalyptocrinus ovalis is by Troost: 

It differs from the E. splendidu^s in being not so elongated and its plates being not 
convex but flat. The cavity for the insertion of the column is circular, not deep and 
is surrounded by numerous small circular pits, which though they are found on all the 
individuals of this and of another species, I consider as accidental, perhaps made by 
a parasite. The hand and fingers [arms] do not project beyond the general level and 
are externally flat. The solid dividing septa are beautifully united into one at the 
apex forming a circular plane, more or less concave, having in the centre a circular 
elevation, the whole having the form of a rosette. Each pair of fingers [arms] which 
are slightly lanceolate, fit exactly between two septa. If these fingers were removed, 
the body would have some resemblance to an apple or orange out of which ten longi- 
tudinal sections were cut without going to the core. 



^H 
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It is entirely siliceous. The smallest marks on the fingers and the summit have 
been preserved during fossilification. They are not at all mutilated, but no feathers 
or tentacula [pinnules] on the fingers are perceptible. 

The single specimen of EuccdyptocrinUes tennesseese in the Troost 
collection is indistinguishable from E. ovalis. Troost's description of 
E. tennesseese is as follows: 

The body of this species is hemispherical and its surface is smooth. The cavity for 
the insertion of the column is circular and in proportion much laiger than that of the 
E, splendidus with which it has some resemblance. The fingers are externally round 
and do not project beyond the general level, as is the case with the E. spUmdidus. It 
can not be a juvenile of the latter; I possess a juvenile cup of it which is in every 
respect similar to the adult — it is inverted conical and corrugate, and not hemispher- 
ical and smooth like the E. tennesaee. 

Observations, — EuccUyptocrinus ovalis is characterized by the regu- 
larly oval outline of the body, small circular basal excavation, and 
smooth surface. 

Formation and locality. — Brownsport limestone. Decatur and 
Perry counties, Tennessee; Waldron and Hartsville, Indiana. 

Cat. Nos. 39952, 39954, 39960, U.S.N.M. 

BUCALYPTOCRXNU8 EXTBNBU8 TnxMt. 
Plate 13, figs. 9, 10. 

Eucalyptocnniies extensus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 

1850, p. 60 {nomen nudum); MSS., 1850. 
EuccUyptocrinus extensus Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 370 

(catalogue name). — Wachsmuth and Springer, Rev. Palseocrinoidea, III, 

1885, p. 128 (catalogue name). — MOiLER, North Amer. Geol. and Pal., 1889, 

p. 244 (catalogue name). 

The description by Troost is as follows: 

The cup is low basin shaped. The cavity for the column pentagonal, not very 
laige — ^the plates tumid. 

Supplementary description, — Only the calyx of this species is pre- 
served. Its height to the level of the arm bases is 20 mm. and its 
greatest diameter 34 mm. The cup is distinctly flattened in the 
region of the first primibrachs, which causes the outline of the sides to 
be concave below and convex above. The body is also very slightly 
flattened in the region of the intersecundibrachs and the second inter- 
brachials. The plates are slightly convex, with sutures distinctly 
visible but not beveled. 

In one ray the first interbrachial is wanting, an abnormal feature 
of frequent occurrence among Crinoidea. 

Surface smooth. 

The basal excavation is but little lai^er than the column and dis- 
tinctly pentagonal, with the angles of the pentagon directed radially. 

Observations. — This species resembles E, turhinatus in form and 
size but differs in its convex instead of concave plates and in the 

63330-09 4 
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absence of beveled sutures. The surface also differs in being smooth 
instead of "covered with radiating ridges or rows of tubercles." 

The form suggests that of E, magnus, but it differs from that species 
in the fact that the flattening of the sides is radial instead of inter- 
radial: A'so, the second secundibrach is much smaller than the first 
and quadrilateral, its upper side forming a straight line on which 
rest two small tertibrachs. 

Forrnation and locality, — Brownsport limestone. Decatiu* County, 
Tennessee. 

Cat. No. 39961, U.S.N.M. 

EUCALYPTOCRINUS MILLIGANX Miller and Ourley. 
Plate 5, fig. 13. 

EtLcalyptocrinites conicus T roost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 61 {nomen nudum); MSS., 1850. 
Buccdyptocriniies floridiis T roost, MSS., 1850. 
Bhusalyptocrinus conicus Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 

p. 370 (catalogue name). — Wachsmuth and Springer, Rev. Paleeocrinoidea, 

III, 1885, p. 128 (catalogue name). — Miller, North Amer. Geol. and Pal., 

1889, p. 244. 
Eucalyptocrinus milliganaR Miller and Gurley, Bull. No. 10, 111. State Mus. 

Nat. Hist., 1896, p. 88, pi. v, figs. 4, 5, 6. 

The following description of Eucalyptocrinites Jloridus is by Troost: 

The whole surface of this specimen i<« injured; no articulations of the plates that 
compose the cup are perceptible, and the summit is still more damaged. I can only 
say that in its general form, it resembles the E. splendidusy [E. lindahlt] but its cup is 
more acute conical; the pairs of fingers [arms] are lanceolate terminating almost in a 
point near the summit. An essential character which this species possesses, and 
which distinguishes it from all the Tennessee species of Eucalypiocrini^eSf is that the 
septa which separate the pairs of fingers, [arms] increase in thickness in proportion as 
they approach the summit and in proportion as the fingers decrease in breadth, so that 
the loss which is suffered by the fingers is made up by the increase of the size of the 
septa and consequently the diameter of the whole remains uniform to near the sum- 
mit. Examining the figure of the E. splendidus [E. linrlahli] we see that this is not 
the case with that species, the septa near the summit are of the same dimension as 
near the cup, and the finger diminishing in size, the diameter of the superior part of 
the fossil must in the same ratio become smaller. 

Ohservations. — Eucalyptocrinites jloridus Troost is apparently of the 
same species as E, miUigani Miller and Gurley. The constriction of 
the body is less pronounced than in the specimens figured by Miller 
and Gurley (plate 5, fig. 5). The upper portion of the arms with the 
intervening plates is not preserved in Troost's specimen, but enough 
remains to show that the long interbrachial plates divide above and 
separate, but less widely than those shown in the figures of Miller and 
Gurley. 

Three small calices described by Troost as Eucalyptocrinites conicus 
are referred to this species on account of the general resemblance in 
form and in the character of the basal excavation, although they do 
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not show a marked constriction of the body wall. This is appar- 
ently not a constant feature for the species, as indicated by Miller 
and Gnrley's fig. 6, plate 5, in which such constriction does not 
appear. 

Doctor Troost's description of these specimens is as follows: 

The form of this species resembles that of E. phillipn but the plates are tumid [7] 
and the cavity for the insertion of the column is circular [?] and not deep. 

Although the plates have imdergone considerable solution, which 
has removed much of the surface, they appear, contrary to Troost's 
observation, to be flat plates without ornamentation. The basal 
excavation also appears pentagonal rather than circular. 

Forrnaiion and locality. — ^Brownsport limestone. Decatur Coimty, 
Tennessee. 

Cat. Nos. 39957, 39958, U.S.N.M. 

EUCALYPTOCRINUS PHILLXPSI Troost. 

Plate 10, figs. 9, 10; Plate 13, figs, 2, 3, 4. 

Etuxilyptocnnites pkillipai Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 

1850, p. 60 (rumien nudum); MSS., 1850. 
Eiuxilyptocrinitea lasvis Tboost, Proc. Amer. Aes. Adv. Sci., II (read 1849), 1850, 

p. 60 (noTnen nudum); MSS. 1850. 
Eucalyptocnnu8 pkilKpgi Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 

p. 370 (catalogue name).^WACH8MUTH and Springer, Rev. Palseocri- 

noidea, III, 1885, p. 128 (catalogue name). 
Eucalyptocriniu Ixvis Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 

p. 370 (catalogue name). — Wachsmuth and Springer, Rev. Palseocri- 

noidea, III, 1885, p. 128 (catalogue name). 

The following description is by Troost: 

It is inverted conical. The cavity for the insertion of the column formed by the 
pelvic [basal] plates and part of the first costals [radials] is pentagonal, being very 
large and deeper than in any other species, it being 12 mil. met. deep while the height 
of the cup is 22 mil. met. 

The specimens referred to Eucalyptocrinites Isevis, apparently differ 
from E, phiUipsi only in the narrower orifice of the basal excava- 
tion, but as this is a variable feature it seems insufficient groimd for 
separating them as distinct species. 

The following is Troost's description of K. Isevis: 

It is basin shaped and its surface smooth. The cavity for the column is pentago- 
nal. In juvenile specimens the surface is crenate. 

This species is subject to various modifications in height whilst preserving the same 
diameter. This being the only difference it can not be considered a sufficient reason 
for forming different species." 



«Fig. 50 [2, 3, 4, plate 13] I consider as a variety of E. lasvis — Externally it re- 
sembles the E. laetns except that it is somewhat more inverted conical, but the visceral 
cavity is in projxirtion much Hmaller, the superior rim very broad and the inside pen- 
tagonal, \vhereas in the large specimen the sides are thin and circular. — From the 
same locality. 
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In the description of the E, ovalis I stated that small circular pits soROiinded the 
lower part of the body and that I considered them as the work of parasites. It is the 
same with this species, most of the specimens are suiroimded by these excavations 
the largest of which have a diameter of four mil. met. If it is the work of parasites, 
they must have taken hold of these i^nimstla when young because I found them on 
very small s])ecimen8 of this species. I found them on three s])ecie8 while all the other 
species are free of them. 

Observations. — ^The circular pits mentioned by Troost are a con- 
spicuous feature of the specimens, and they are probably due, as he 
suggests, to the work of a parasite, but it is not known what organism 
produced them. 

The differences between the specimen represented by figs. 2, 3, 4, 
plate 13, and others referred to the species are mainly due to condi- 
tions of preservation, and there seems to be no good reason for sep- 
arating it as a variety. 

Eucalyptocrinus phiUipsi has the general form of EucalypU}CTinu8 
crcLSSUS with straight sides and truncated base, but differs to a marked 
degree in the character of the basal excavation. In £*. phiUipsi the 
excavation is deep and sharply pentangular. 

The basals are long and narrow, occupying about one-third the 
depth of the basal excavation. About one-half the length of the 
radial is required to complete the cavity, at the margin of which the 
radial bends abruptly upward at an angle of about 70** with its lower 
half. Other plates of the calyx are arranged as in £*. crassus. The 
second secundibrach differs, in form from that of E. crassus in being 
a quadrilateral plate with width about twice the height and the 
upper edge forming a straight line. The plates are not preserved 
above the first pair of tertibrachs. 

The surface is smooth. 

Column small and circular with pentalobate lumen. 

Formation and locality. — Brownsport limestone, Eucalyptocrinus 
zone of the Beech River formation. Decatur County, Tennessee. 

Cat. Nos. 39963, 39964, 39965, 39966, U.S.N.M. 

EUCALYPTOCRINUS GOLDPU8SX Troost. 
Plate 15, figs. 5, 6. 

Euoalyptocrinites gold/ussi Troost, Proc. Amer. Aas. Adv. Sci., II (read 1849) 

1850, p. 60 (nomen niutum); MSS.^ 1850. 
Euoalyptocrinus gold/ussi Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 18<J6, 

p. 370 (catalogue name). — ^Wachsmuth and Springer, Rev. Paleeocrinoidea, 

III, 1885, p. 128 (catalogue name).— Miller, North Amer. Geol. and Pal., 

1889, p. 244 (catalogue name). 

The following description is by Troost : 

The cup is almost hemispherical but more flattened at the base than any other of 
the Tennessee species — in fact the whole of first series of costals [radials] and the 
lower part of the second series together with the lower part of the large heptagonal 
[decagonal] intercostal, contribute all to form the bottom of the cup, consequently 
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the rides are not mudi elevmted. It is extenially smooth — the cavity for the column 
pentagonal. This species having a smooth surface displays remarkably well the form 
of the plates which compose the cup. This species has likewise the circular pit3 
mentioned in the descriptioiis of the E. oralis, and the E. laevis [E, phillipsi]. 

I have dedicated this spedes to my bieod Praf . Goldfuas of Bonn who first took note 
of this genus. 

SupplemefUary de^eriptum. — ^This is a well characterized little 
species with a low cup and broad base. The basals are small, about 
two-thirds of their length being concealed by the colunrn. Radials 
smaUy invisible in a side view, about half their length bent abruptly 
inward to form the basal excavation. The lower half of the radials 
is also bent at a sharp angle in a longitudinal direction, which gives 
the distinctly pentangular form to the basal cavity. Plates above 
the first primibrachs concave, the intersecundibrachs and second 
interbrachials strongly so, which gives a slightly crenate outline to the 
upper surface of the calyx. 

Under a lens the surface is seen to be finely granulose. 

Ohservatians, — ^This species is nearest to Etuxdyptocrinus dfpressus 
Miller, but differs in the much narrower base, nearly straight sides, 
and in the character of the basal excavations. In K depressus this 
is a broad shallow depression including nearly the whole surface of 
the large radials, while in E. goldfussi it is small, deep, pentagonal, 
and includes only the lower half of the radials. The plates of the 
former are also said to be convex and rugose. 

Formation and locality. — Brownsport limestone. Decatur County, 
Tennessee. 

Cat. No. 39953, U.S.N.M. 

EUCALYPTOCRINUS NA8HVILLJB Troost. 

Plate 15, figs. 7, 8. 

Bucalyptocnnitea nashvillx Troost, Proc. Amer. Ass, Adv. Sci., II (read 1S49) 

1850, p. 60 (rumen nudum); MSS., 1850. 
Euoalyptocriniu nashvillx Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 

p. 370 (catalogue name). — ^Wachsmuth and Springer, Rev. Palaeocrinoidea, 

III, 1885, p. 128 (catalogue name). — Miller, North Amer. Geol. and Pal., 

1889, P.-244 (catalogue name). 

The description by Troost is as follows: 

It is an elongated cup with a narrow bottom and a deep circular cavity for the 
insertion of the column. Part of the hexagonal coetals [radials] form part of the sides 
of the cup. 

Ohservations. — ^This little species is distinguished by the form of the 
body and the character of the basal excavation. The aperture of the 
latter occupies nearly the entire width of the base. The cavity is at 
first shallow, but near the column it bends abruptly inward, forming 
a second depression, which is cylindrical and is nearly filled by tho 
column. 
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The basals are very minute, only their outer angles projecting 
beyond the column. The radials are traversed for about half their 
length by a median groove which terminates in a dilation at about 
the center of the plate. The faint ridges around these dilations form 
the angles of the pentagonal basal excavation. 

The species recalls Eucalyptocrinua nodulosus Weller in the char- 
acter of the base, but is distinguished from the latter by the minute 
basals and the absence of surface ornamentation. It is also much 
smaller than Weller's specimens. 

Formation and locality. — Brownsport limestone. Decatur County, 
I'ennessee. 

Cat. No. 39955, U.S.N.M. 

EUCALYPTOCRXNUS VENTRICOSUS >VachBmuth and Springer. 

Evjcalyptocrinites crenatiLS Troost, MSS., July, 1850. 

EtuxilyptocrintLS coelattts Roemer (not Hall, 1843), Sil. Fauna, d. westl. Tenn., 

1860, p. 48, pi. IV, figs. 3a-c. 
EtuMlyptocriniiS ventrioostLS Wachsmuth and Springer, North Amer. Crinoidea 

Camerata, 1897, p. 341, pi. Lxxxm, figs. 11, 12. 

Troost's description of this species is as follows : 

I poflsess only the cup of this species, — its surface is prettily ornamented with 
rosettes and rhomboidal figures slightly in relievo, by which all the points of the 
plates are obliterated. This specimen is interesting as it shows the difference between 
the plates that are supported by the large heptagonal [decagonal] intercostals [inter- 
brachials] and those that proceed from the cuneiform arms; they each support a solid 
septum, but those that proceed from the heptagonal intercostals are double, while 
the others are single and not so broad. — This species shows also the great thickness 
of the shell and consequently the smallifess of the internal cavity. 

• There seem to be no constant characters by which these speci- 
mens can be distinguished from those found by Roemer in western 
Tennessee. 

Formation and locality, — Brownsport limestone, Eucalyptocrinus 
zone of the Beech River formation. Decatur County, Tennessee. 
Cat. No. 39956, U.S.N.M. 

EUCALYPTOCRINUS OIBBOSUS Troost. 

Plate 10, figs. 3, 4. 

Eu4Xilyptocnn'U€8 gtbhosus Troost, Proc. Amer. Asa. Adv. Sci., II (read 1849), 

1850, p. 61 (rumen nvdum), MSS., 1850. 
Etucalyptocrinus gibbostta Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 

p. 370 (catalogue name). — Wachsmuth and Springer, Rev. Palaeocrinoidea, 

III, 1885, p. 128 (catalogue name).— Miller, North Amer. Geol. and Pal., 

1889, p. 244 (catalogue name). 

The original description by Troost is as follows : 

The form of the cup is intermediate between that of the E, splendidus and the E. 
crenatus, and it differs in some respects from all the species in my possession. Its 
ann plates which in all other species are incased in an almost rectangular excavation, 
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form here a segment of a circle or as Miller says ^'a horse shoe excavation." The 
cavity for the insertion of the column is pentagonal, not deep — column cylindrical — 
alimentary canal [limien] pentalobate. The plates are tumid which gives it a bossed 
surface. The plates forming the superior rim must deviate somewhat from those of 
other species, but the gibbosity of them prevented me from detecting it. 

Observations. — The most characteristic features of this species are 
given in Doctor Troost's description. The elevated rim aroimd the 
base of the arms is formed by the convex surface of the second 
secundibrachs and the edges of the intersecundibrachs and inter- 
brachials. 

The tumid plates of this species suggest Eucalyptocrinus decorus 
Phillips, but the calyx is proportionally much higher. They also 
recall Eucalyptocrinus inomaius Weller, but the latter has a lower 
cup with more curved sideg, and it lacks the elevated rim below 
the arms. 

Formation and locality. — Brownsport limestone. Decatur County, 
Tennessee. 

Cat. No. 39959, U.S.N.M. 

Family DOLATOCRINID^ Bather. 

Genus DOLATOCRINUS Lyon. 

Caeabocnnites Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, p. 60 
{nojnen nudum). 

Cacabocnnus Hall, 15th Rep. N. Y. State Cab. Nat. Hist., 1862^ p. 109. 
• DokUocrinus Lyon, Geol. Rep. Kentucky, III, 1857, p. 482.— Shumard, Trans. 
Acad. Sci. St. Louis, II, 1866, p. 367 (catalogue name).— Wachsmuth and 
Springer, Rev. Palaeocrinoidea, II, 1881, p. 124.— Miller, North Amer. 
GeoL and PaL, 1889, p. 240.— Zittel, Text-Book PaL (Eastman trans.), 
1896, p. 148. — Wachsmuth and Springer, North Amer. Crinoidea 0am- 
erata, 1897, p. 310.— Bather, A Treatise on Zoology, III, The Echinoderma, 
1900, p. 164. 

The following is Troost's description of Cacabocrinites: 

generic characters. 

Pelvis [base] pentagonal, divided into five. 
CostalB [radials] pentagonal, five. 

Scapulars [first primibrachsj sub-hexagonal, five. The inferior angle re-entering 
superior angle salient. 
Arms ten. 

DOLATOCRINUS GRANDIS Miller and Gurley. 

Plate 12, fig. 2. 

Cacabocrinites Kulptug Troost, Proc. Amer. Ana. Adv. Sci., II (read 1849), 1850, 

p. 60 {nomen nudum); MSS., 1850. 
Dolatocrinus grandis Miller and Gurley, Bull. No. 4, Illinois State Mus. Nat. 

Hist., 1894, p. 14, pi. n, figs. 1, 2, 3. 

The following description is by Troost : 

A low hemispherical cup having a deep, pentagonal, funnel shaped cavity for the 
insertion of the column. This cavity is surrounded with five prominent tubercles, 



56 BULLETIN 64, UNITED STATES NATIONAL MUSEUM. 

resembling the supports or feet of the culinary utensil called '^skillet" from which ia 
derived the name of cacabs (cacabris). The superior rim is cut out with ten semi- 
circular apertures for the arms. The whole surface is corrugate with sharp wrinkles. 

Pelvis [base] fimnel shaped, pentagonal, divided into five. These pelvic [basal] 
plates are irr^ular elongated hexagonal, and line the sides of the funnel shaped 
cavity which, in the specimen here described, is about 2 cent. met. deep and has a 
diameter of 15 mil. m. at the top and 4 mil. m. at the bottom consequently it is an 
inverted truncated pyramid giving to these plates an elongated triangular appear- 
ance. These pelvic plates show only a very small part on the surface of the cup; 
merely a straight edge having both extremities beveled — ^these bevels forming with 
those of the next adjacent pelvic plates a reentering angle. Upon the above men- 
tioned straight edge rest five — 

Costals [radials] — they are short, pentagonal, very much elevated in the centre, 
presenting a prominent tubercle as stated above, the superior salient angles sup- 
port five — 

Scapulars [primibrachs], are longitudinally compressed hexagonal plates, two 
parallel sides forming the lateral margins, one of the angles forms the apex while the 
opposite angle forming the base is a re-entering angle — this re-entering angle is filled 
by the superior angle of the pentagonal costal [radial] while the superior, a salient 
angle, supports two irregular pentagonal plates, which are followed by two similar 
ones, and terminate in two arms, having circular apertures round the rim. 

Five inter-costals [interbrachials] of an elliptic form, rendered more or less angular, 
by the adjacent plates, or they are polygonal rendered elliptical by the corrugation — 
they fill up the re-entering angle mentioned above and are siurounded on both sides 
by the costals [radials], scapulae [primibrachs], and by the plates which rest upon 
the hexangular scapulae and support two elongated hexagonal inter-scapulae [sec- 
ond interbrachials]. 

Inter-scapulae [second interbrachials] 10, of an elongated hexagonal form — ^they 
support first two small plates, upon which follows a row of four still smaller plates; 
upon these follows a horizontal beveled edge filling the space between two apertiu*es 
for the arms and completing in this manner the superior rim of the cup. 

The capital int^ument as well as could be discovered from my imperfect speci- 
men, is formed of polygonal plates of which the form could not be ascertained, they 
are carved somewhat similar to those of the cup. — No oral [anal] aperture is visible, 
it existed probably on the part that is destroyed. a Around the margin, between 
two arms and between each pair of arms [radi] are series of elongated pores — ^between 
two arms generally five, and between each pair of arms seven, these numbers vary, 
nevertheless the number between each pair is always the largest. 

Observations. — Could Troost's description have been published at 
the time it was presented this fine specimen would have been the 
type of the genus, but, as shown by the synonymy, HalFs publication 
of the diagnosis did not appear imtil 1862, and the species also has 
baeen described by others. 

This species is closely related to Dolaiocrinus excavatus Wachsmuth 
and Springer, but according to the descriptions it differs in having 
8 to 10 pores between the arms while the latter has 4 to 6 pores. 

a Since the above de,8cription was drawn up, I have seen a specimen of this fossil 
in the collection of Doctor L. P. Yandell which has its capital integument more com- 
plete than my specimen, from which it appears that it is covered with numerous 
small polygonal plates in the form of a dome having a central oral [anal] aperture 
surrounded with a few small plates, slightly elevated above the general level. 
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It also diflfers in minor features of the surface ornament. A com- 
parison of the types might show them to be of the same species. 

Formation and locality. — Hamilton. Falls of the Ohio. 

Cat. No. 39912, U.S.N.M. 

Suborder BATOCRINOIDEA Bather. 

Family COELOCRINID^ Bather. 
Genus AGARICOCRINUS Troost. 

Agarieocrimu Troost, Proc. Amer. Ass. Adv, Sci., II (read 1849), 1850, p. 60 
{namen ntu/um); MSS., 1850.— Hall, Geol. Rep. Iowa, I, Pt. 2, 1858, p. 
560.— Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 351.— 
Mbbk and Worthen, Geol. Rep. Illinois, II, 1866, p. 210. — ^Wachsmuth 
and Springer, Proc. Acad. Nat. Sci. Phila., 1878, p. 350; Rev. Palceo- 
crinoidea, II, 1881, p. 109.— Zittel, Text-Book Pal. (Eastman trans.), 1896, 
p. 143.— Miller, Bull. No. 12, Illinois State Mus. Nat. Hist. 1897, p. 9.— 
Wachsmuth and Springer, North Amer. Crinoidea Camerata, 1897, p. 
486.— Bather, A Treatise on Zoology, III, The Echinoderma, 1900, p. 167. 

Amphoraerintu Roemer (not Austin), Leth. Geognostica, 1855, p. 250. — Hall, 
Boston Jour. Nat. Hist., 1861, p. 280. 

The original description is as follows: 

This crinoid differs so much in its form from the generality of these fossils, that even, 
without regard to the peculiar combination of its plates, its form alone would entitle 
it to rank as a new genus. The column being attached in the bottom of an inverted 
basin and all the plates proceeding from the pelvis which forms the center of the basin, 
running downward, give it the appearance, when a stem is attached to it, of a parasol 
or mushroom (agaricus, whence its name). The coronal integument which surrounds 
this basin is composed of hemispherical tubercles, and has the form of a cone or of a 
pentagonal pyramid. 

generic characterb. 

Pelvis [base] hexagonal divisible into three parts. 

Column cylindrical with striated articulating surface and pentapetalous alimentary 
canal [lumen]. 
Costals [radials and anal plate] six, hexagonal. 
Scapulars [first primibrachs] five, pentagonal. 
Interscapulars [interbrachials] seven, elongated subhexagonal. 

Observations. — ^This description of the genus was published by Hall 
[1858, p. 560] in connection with his description of Agaricocrinus 
hvMatus from Buriington, Iowa. On page 617 of the same report he 
publishes a description of Agaricocrinus tulerosus, using as a type a 
specimen from Keokuk, Iowa, merely referring in his synonymy to 
the description of Troost which was in his hands at the time. Appar- 
ently none of the specimens in Doctor Troost^s collection agree with 
Hall's A. tuherosus, as noted in the following descriptions of the 
species, but A. tuberosus is the species mentioned by Hall as the type 
of the genus, and according to the accepted rules of priority it must 
remain so, although the name now applies to a different species from 
the one designated by the author of the genus. 
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Hall considers A, tuherosus Hall and AmpJioracrinus americanus 
Roemer as possibly synonymous, but they differ in the number of 
arms and in other important respects as noted by Miller and Gurley 
[1897, p. 11] and Wachsmuth and Springer [1897, p. 490]. 

AOARICROCRXNUS AMERICANUS Roemer. 
Plate 5, fig. 9. 

Agaricocrinus tuherosus Troost (in part), Proc. Amer. Abb. Adv. Sci., II (read 
1849), 1850, p. 60 (rwmen nudum); MSS., 1850. 

Amphoracrinus americanus Roemer, Lethaea Geogn. (3rd ed.), 1855, p. 250, pL 
IV, figs. 15a, b. 

AgaricocTinus ajnericanus Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 
p. 351 (catalogue name). — Wachsmxtth and Springer, Rev. Palseocrinoidea, 
II, 1881, p. 228 (catalogue name).— Miller, North Amer. Geol. and Pal., 
1889, p. 220 (catalogue name).— Gordon, Amer. Geol., V. 1890, p. 261, figs. 
2-5; Proc. Iowa Acad. Sci., I, Pt. 1, 1890, p. 101.— Keyes, Missouri Geol. 
Surv., IV, 1894, p. 168, pi. xxn, figs. 8a-6. — ^Wachsmuth and Springer, 
North Amer. Crinoidea Camerata, 1897, p. 488, pi. xui, figs. 1, 2a, 6. — 
Weller, Bull. No. 153, U. S. Geol. Surv., 1898, p. 67 (catalogue name). 

The following description is by Troost: 

The pelvis [base] is concave, bearing a circular impression of a cylindrical column, 
the articulating surface of 'which is striated. 

Costals [radials and anal plate], six, hexagonal, placed upon the six sides of the 
pelvis, forming a hexagon with six re-entering angles. 

Scapulars [first primibraches] five, pentagonal [quadrilateral], placed upon the 
hexagonal costals [radials]. 

Interscapulars [interbrachials], seven, elongated subhexagonal, six being placed in 
the re-entering angles of the costals [radials] and one is placed like the scapulars upon 
one of the hexangular costals [anal plate]. These elongated plates, descending to 
the border of the basin, surrounding [passing over] it and passing between the arms, 
terminate at the plates which compose the coronal integument, four of them paas 
singly between four pair of arms, while the other three, namely, the one which is 
placed upon the costals [anal plate] and two which are placed in the re-entering angles, 
pass between a single pair of arms, which are more remote from each other, and ter- 
minate all three, below two small plates, belonging to those that surround the oral 
[anal] aperture. 

The five scapulars [first primibrachs] support an equal number of subhexangular [?] 
arm plates [second primibrachs] each having one re-entering and five salient angles, 
[?] in the former is inserted the superior angle of the scapulars [first primibarchs]. 
The arm plate [second primibrach] supports on each bevel a low cuneiform plate upon 
each bevel of which are placed three or four small plates which support a hand [arm]; 
the number of these hands [arms] is not uniform. From the two arms, between which 
pass the three elongated plates above mentioned, we have four hands, while the three 
other arms have generally only two, sometimes one of them has three hands [arms]. 
This irregularity seems to be accidental— the arms being probably liable to fracture, 
were then replaced by new ones, which were smaller and the fingers fewer in number. 
At other times two hands [arms] are joined together. In the latter case the plates are 
irregular and the number of hands correspond with that of a single arm. All this 
irregularity must be attributed to accidents during the life of the animal. The laige 
size nevertheless of the two arms between which project the three elongated plates 
and between which the oral [anal] aperture is placed seems invariable and they have 
constantly four hands [arms]. 
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The division of hands and fingers is unknown. 

The capital integument [t^^nen] which is laige, hemispherical or sometimes pyram- 
idal, is composed of laige tumous plates and terminates at its apex in a still larger 
hemispherical plate. The whole of its surface seems to have been covered with a 
finely granulated integument. It had no proboscis, but a prominent oral [anal] 
aperture, surrounded with numerous small tumous plates, which is placed a little above 
the junction of the two large arms. 

It is very uncommon to find specimens which exhibit all the characters here enu- 
merated. The basin shaped concave body, which is composed of the characteristic 
plates, is generally filled with siliceous matter; in fact, the whole fossil is siliceous. I 
possess only one specimen (a juvenile one) in which the plates are distinct. 

I discovered only one species of this genus, and only at one locality, namely, near 
White*s Creek Springs, so rich in encrinital remains. 

Observations, — Doctor Troost described under the name of Agarico- 
crinus tuherosus five species of Agaricocrinus. The description, how- 
ever, with the exception of the part relating to the number of arms, 
is evidently taken from a specimen now referred to AgarxcocTinus 
americanus. In this specimen the plates of the calyx are clearly 
sho^oi, and Troost's description of them is accurate except in the 
description of the primibrachs, where he apparently confuses rays in 
which the first primibrach is abnormally wanting with the normal 
rays. The specimen is a fourteen armed individual which corre- 
sponds with the description and figures of Roemer except in the depth 
of the basal excavation. The latter is much deeper in the specimen 
at hand than in the one figured by Roemer, but as this feature varies 
considerably in individuals undoubtedly of the same species it can 
not be relied upon for specific separation. 

Formation and locality, — Keokuk horizon of the TuUahoma forma- 
tion. White's Creek Springs, Tennessee. 

Cat. No. 39889, U.S.N.M. 

AQARICOCRXNUS ARCULA Miller and Ourley. 

Agaricocrinus tuherosus Troost (in part), Proc. Amer. Ass. Adv. Sci., II (read 

1849), p. 60 {rumien nudum); MSS., 1850. 
Agaricocrinus arcula Miller and Gurley, Bull. No. 6, Illinois State Mus. Nat. 

Hist., 1895, p. 30, pi. iii, figs. 7, 8.— Weller, Bull. No. 153, U. S. Geol. 

Surv., 1898, p. 67 (catalogue name). 

Among the specimens described as Agaricocrinus tuherosus Troost 
(MSS.) is a small ten armed individual which has been referred to A. 
arcula Miller and Gurley. The chief difference between the specimen 
and Miller and Gurley's type is that the primaxils and succeeding 
secundibrachs are slightly convex instead of being flattened. In other 
respects it agrees closely with the type. 

The tumid plates at the base of the arms form a conspicuous 
feature of the tegmen. They are nearly or quite as large as the poH- 
terior oral. 

This species differs from A. tuberosum Hall in the number of arms 
and from both that species and A. buUatus in the short first inter- 
brachials which are followed by two relatively broad plates. It is 
abo smaller than A. tuherosus Hall. 
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Formation arid locality. — Keokuk horizon of the TuUahoma forma- 
tion. White's Creek Springs, Tennessee. 
Cat. No. 39973, U.S.N.M. 

AQARXCOCRINU8 CRAS8US Wetherby. 
Plate 14, figs. 5, 6. 

AgaricocriniLS tuberosus Troost (in part), Proc. Amer. Ass. Adv. Sci., II (read 
1849), 1850, p. 60 (nomen nudum); MSS., 1850. 

Agaricocrinus crassus Wetherby, Joum. Cincinnati Soc. Nat. Hist., IV, 1881, 
p. 178, pi. V, fig. la, 6. — ^Wachsmuth and Springer, Rev. Palseocrinoidea, 
III, 1885, p. 105.— Miller, North Amer. Geol. and Pal., 1889, p. 220.— 
Wachsmuth and Springer, North Amer. Crinoidea Camerata, 1897, p. 499, 
pi. xxxLX, figs. 2a, 6; pi. xl, fig. 4.— Wbller, Bull. No. 153, U. S. Geol. 
Surv., 1898, p. 69 (catalogue name). 

OhservcUions. — One of Troost's specimens of AgoHcocrvn/us agrees 
with A. crassus Wetherby in the number and arrangement of the 
plates, the number of arms, the flattened base, and the wide anal 
area with projecting arms. The chief diflFerence from Wetherby !fl 
type is in the greater convexity of the plates of the latter, but Troost's 
specimen is silicified and the outer layer entirely removed, so that the 
plates may have been more convex than now appears. 

The present specimen shows long first brachials which reach to the 
top of the arm bases, differing in that respect from the figure of the 
species given by Wachsmuth and Springer [1897, plate 39, fig. 26]. 
The original description is meager, relating mainly to the general form 
and the plates of the tegmen, but the type figure shows a specimen 
with first interbrachials bending over the margin of the calyx, and 
the second interbrachials are not visible in a side view. 

Formation and locality. — Keokuk horizon, of the TuUahoma forma- 
tion. White's Creek Springs, Tennessee. 

Cat. No. 39974, U.S.N.M, 

agaricocrinus PONDEROSUS, new species. 

Plato 14, figs. 1, 2. 

Agaricocrinus tuberosus Troost (in part), Proc. Amer. Ars. Adv. Sci., II (read 
1849), 1850, p. 60 {nomen nudum). 

This fine species has a deep basal excavation and a tegmen of mod- 
erate height leaving a restricted space for the animal. 

The basals and radials at the bottom of the basal excavation are 
concealed by the matrix. First primibrachs rectangular and nearly 
twice as wide as long. Primaxils large, irregular in shape, followed 
by one secundibrach on each side in the posterior rays and on the 
posterior side of the antero-lateral rays. The secundibrachs are fol- 
lowed by two series of tertibraclis, from each of which an arm arises. 
On the anterior side of the antero-lateral rays and in the anterior ray 
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the primaxil is followed by three or four secundibrachs, of which the 
distal plate gives rise to an arm. This gives the following arm 
formula for the species:^ 1-1 ... 1-2 .. . 2-2 . . A • . 2-2 . . . 
2-1 . The arms are not preserved. 

The first interbrachials are long, reaching from the superior angles 
of the radials to the top of the arm bases. Unlike most species of 
Agaricocrinus, the first interbrachials are followed by three plates, 
which form a part of the tegmen. A single plate truncates the distal 
end of the interbrachial, and two large plates abut against its superior 
lateral slopes. The anal plate is concealed by the matrix. It is 
foUowed by three large plates, which curve over the margin of the 
calyx and unite with plates of the tegmen. 

Tegmen of heavy, nodose plates. Orals in contact. Posterior oral 
nearly twice as large as the others and more convex. Interambu- 
lacral plates comparatively small and but slightly convex. Anal 
aperture about one-third the distance from the apex to the base of 
the tegmen, and situated at the center of an oval, moderately elevated 
prominence. 

The surface of the plates within the basal excavation appears 
smooth, but on the arm bases and the tegmen it is rather coarsely 
. granulose. 

OhservdHans. — ^This species is most closely related to A. nodulosus 
Worthen, but is distinguished by the absence of nodose calyx plates 
and by the presence of very long first interbrachials, which are fol- 
lowed by one instead of two plates. A. Jceokukensis Miller arid Gur- 
ley, which has the same number of arms, has very small primaxils 
and strongly nodose secundibrachs, and the interbrachial areas are 
occupied by three small plates following one another in radial series. 

Formation and locality. — ^Keokuk horizon of the TuUahoma forma- 
tion. White's Creek Springs, Tennessee. 

Cat. No. 39975, U.S.N.M. 

AOARICOCRINUS ATTENUATA, new apeciea. 
Plate 14, figs. 3, 4. 

AgcaruxMTmus tvherosus Tboost (in part;, Proc. Amer. Ahs. Adv. »S<'i., II (read 
1S49), 1850, p. 60 {namen nxidum). 

This species is characterized by a body of moderate size, with 
slender, projecting arm bases. 

Basals nearly concealed by the matrix but apparently projecting 
a little beyond the column. Radials about equal in length and 
width. First primibrachs irregularly quadrangular, one comer being 

<iThe arm fonnula used in this paper is the one proposed by the writer in the Smith- 
sonian Misc. Coll., XL VII, 1894', p. 69, with the interpolation of the letter A in the 
poeition of the anal area for forms in which that structure is well differentiated. 
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drawn out to occupy the space between the ^de primaxil and the 
adjacent interbrachial. Primaxils three times as wide as long. 
Secundibrachs but sUghtly smaller than the primaxils. In the antero- 
lateral rays, which have three arms, the secundibrachs are followed 
on the posterior side by two series of tertibrachs, and on the anterior 
side by two additional secundibrachs, which support the arms. The 
posterior rays are symmetrical, having on each side one secundibrach 
followed by 2 X 2 tertibrachs. The plates of the anterior ray are not 
preserved beyond the first secundibrachs, but the arm formula for the 
species, so far as it can be determined, is ?-? . . . 1-2 . . . 2-2 . . 
A . . 2-2 . . . 2-1. 

First interbrachials long, reaching from the radials to the top of 
the arm bases, and succeeded by two small plates, which form a part 
of the tegmen. Anal area of moderate width. Anal plate longer 
than the radials, succeeded by a plate of about half its size and by 
two large plates, which rest against its superior lateral slopes. These 
plates are followed by numerous small tegmen plates of indefinite 
arrangement. 

The plates of the dorsal cup are convex but not nodose. The con- 
vexity renders the suture lines between the plates very distinct. The 
outer surface is not preserved. 

The height of the tegmen is about equal to its greatest diameter. 
Orals in contact, large and moderately convex. Lines of nodose 
plates cover the ambulacral areas from the orals to the arm bases, 
terminating in two large plates on the four-armed rays, and in a large 
and small plate on the three-armed rays. A single large plate over 
the anterior ray indicates that it possessed only two arms. Interani- 
bulacral plates slightly or not at all convex. Anus situated about 
halfway between the base and the apex of the tegmen. Aperture 
not elevated above the general surface of the tegmen, but the plates 
just above the anus are raised into a sUght swelUng of the surface. 

Observations. — ^This species has the projecting arm bases attributed 
to Agaricocrinus crassus Wetherby, but the whole structure of the 
crinoid is characterized by lightness and delicacy in contrast with 
the massive structure of A. crassus. The calyic plates above the 
radials are very short and wide, unUke those of A. crassuSj and A. 
attenuata has no anal protuberance. 

A. elegans Wetherby agrees with A. attenuata in being less robust 
than A. crassus, but it differs in the number of arms, having three or 
four in the posterior rays and two in all the other rays. It also differs 
in having short first interbrachials and an extremely wide anal area. 

Formation and locality. — Keokuk horizon of the TuUahoma forma- 
tion. White's Creek Springs, Tennessee. 

Cat. No. 39976, U.S.N.M. 
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Family BATOCRINID^E Bather. 
Genus BATOCRINUS Cassiday. 

BATOCRINUS QRANDIS Lyon. 

Plate 15, fig. 11. 

Aetinocriniiet uma Troost, Proc. Amer. Ass. Adv. Sfi., II (read 1849), 1850, 

p. 60 {nomen nudum), MSS., 1850. 
Actinocrinus grandis Lyon, Amer. Joum. Sci., XXVIII, 1859, p. 240. 
AcHnocrinus uma Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 349 

(catalogue name). 
Actinocrinus wacfumuihi White, Contr. Inv. Pal., No. 8, 1880, p. 162, pi. xl, 

figs, la, 6; 2nd Ann. Rep. Dep. Stat, and Geol. Indiana, 1880, p. 510, pi. 

vn, fig. 6. 
BatocrinuMffrandis ^ACHSUVTH and Springer, Rev. Pakeocrinoidea, III, 1885, 

p. 113; North Amer. Crinoidea Camerata, 1897, p. 381, pi. xxvn, figs, la, 6, 

2a, 6.— Wbller, Bull. No. 153, U. S. Geol. Surv., 1898, p. 127 (catalogue 

name). 

Troost's description of this species is as follows: 

This species of ActinocriniUs has the elegant form of a vase which is rendered more 
graceful by the elevation of the pelvic plates which form it8 base; and the great exten- 
sion of its superior margin, which is circular and supports a dome-shaped coronal 
terminated in a proboscis, which completes its beauty. 

The curve of the lower part of the body resembles that of the A. SO dactylus « as rep- 
resented by Miller (pi. 1, figs. 1 and 2) but at the height of the scapulars [primaxilnj 
the plates assume a great extension in breadth — this extension continues to the very 
rim, from the edge of which proceed the 20 [?] fingers [arms] etc. the apertures of which 
are only visible when a side view is taken. 

The plates of which the body is composed are elevated toward the centre — they have 
no elevated ridges, those that cover the coronal integument are tumous, polygonal. 
The whole was covered with a granulated integument part of which is yet attached 
here and there on the surface. 

Judging from fragments which I have often found it must have grown U) three tim(« 
the size of the one figured. 

Occurs abundantly near WTiite's Creek Spring, where I found numerous fragments 
of it, but only one entire. 

. ObservaMons. — The specimen labeled ActinocriniUs uma by Troost 
corresponds with Batocrinus grandis (Lyon) in the features available 
for comparison. 

The arms are not sufficiently preserved for the full number to be 
counted, but the left posterior ray shows six arms and the left antero- 
lateral ray four, hence if the animal were symmetrical with four in 
the anterior ray it would have twenty-four arms, the number recorded 
for Batocrinus grandis. 

Slight differences from B, grandis may be noted in the form of the 
tubercles on the radials and the size of the base of the proboscis, but 
these may well l)e merely individual variations. 

o ActinocriniUs triaconladactylus J. S. Miller, A Natural llisu)ry of the CVinuidea, 
1821, p. 95, pi. i.-P:. W. 
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FamuUion and locality. — Keokuk horizon of the Tullahoma forma- 
tion. White's Creek Springs, Davidson County, Tennessee. The 
species is also recorded from Hardin County, Kentucky, and Craw- 
fordsville, Indiana. 

Cat. No. 39896, U.S.N.M. 

BATOCRINUS QIBBOSUS (Trooat). 

Plate 15, fig. 9. 

Actinocrinites gibbosvs Troost, Proc. Amer. Asa. Adv. Sci., II (read 1849), 1850, 

p. 60 (nomen nudum). 
Actmocrinus gibhosus Shu>[ard, Trans. Acad. Sci. St. Louia, II, No. 2, 1866, 

p. 344 (catalogue name). — Wachsmuth and Sfrinoeb, Rev. Palseocrinoidea, 

II, 1881, p. 224 (catalogue name). — Miller, North Amer. Geol. and Pal., 

1889, p. 218 (catalogue name). 

The original description by Troost is as follows : 

This species has much analogy with the A. comutus [Eretmocrinv^ praegraviB] but it 
differs from it in its form and the proportions of the different parts, the cup being in 
proportion more elevated and the coronal integument more flat — the proboscis less 
capacious, and showing the places of insertion of the fingers to the number of twenty 
[eighteen]. The tubercles, particularly upon the coronal integument, are less elevated 
and not so acute. 

The specimen here represented, the only entire one that I have found, is wholly 
covered by a chalcedonic matter through which rise the tops of the plates, which are 
elevated. There is no doubt that the size of the body was thereby increased and its 
form, at least of the lower part, has been more or less changed, because the plates are 
now further separated laterally from one another than they were in the live state. 

As the top of the plates are not covered , this siliceous exudation must have proceeded 
from the interior of the body, through the joints of the plates which has extended these 
joints. This fact I have observed in several of our fossils, and never on those that I 
received from Europe; I have even found some that were entirely covered by similar 
chalcedonic matter. The specimen now under consideration is totally siliceous but 
the projecting plates are flinty while the substance that fills up the space between the 
plates is chalcedonic. 

Supplementary description. — Although the plates of this specimen 
have been widely separated by siliceous enlargement as described by 
Doctor Troost, they are well preserved and their form and arrange- 
ment can be determined. 

As indicated by a careful measurement of the plates, the height of 
the calyx to the arm bases must have been about 35 mm., and the 
tegmen probably about half that height. 

Basals large, bearing transverse nodes on which the crinoid would 
rest if deprived of its stem. Sutures strongly beveled. Radials 
large, wider than long. Plates of the radial series bearing transverse 
sharp ridges which extend nearly the whole width of the plates. 
Arm formula as follows: 1-2 . . . 1-2 . . . 2-2 . . A . . 2-2 . . . 
2-2, giving eighteen arms to the species. 

There is but one large interbrachial, which bears a rounded instead 
of a transverse node. The first anal plate also bears a rounded node, 
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and is followed by three plates above which there are apparently two 
plates, but this can not be determined with certainty. 

The exact arrangement of the tegmen plates can not be made out, 
as they have been unequally separated by deposition of silica. Each 
plate bears at its center a sharp spine-like node. Proboscis unknown. 

Observations. — ^This species resembles Batocrinus Tionorabilis Miller 
and Gurley in general form and surface ornament, but it differs in 
having but one instead of four interbrachial plates and in the presence 
of eighteen instead of twenty arms. It also resembles B, grandis, 
but differs from that species, as weU, in the single interbrachial plate 
and fewer arms. 

The resemblance to Eretmocrinus praegravis Miller is confined 
mainly to the nodes of the surface, which are, however, less prominent 
in the present species. The latter differs further from E, praegravis 
in having the dorsal cup much higher than the tegmen and in the 
greater number of arms. 

FarmaHon and locality, — Keokuk horizon of the TuUahoma forma- 
tion. White's Creek Springs, Davidson County, Tennessee. 

Cat. No. 39892, U.S.N.M. 

BATOCRINUS 8AYI (Trocwt). 
Plate 13, figs. 7, 8. 

Aetinocnnites sayi Troost, MSS., 1850. 

The original description by Troost is as follows: 

I am not certain whether this crinoid belongs to the AcHnocrinites. The plates 
forming the cup of figs. [7 and 8] exhibit certainly the arrangement of this genus but 
it is widely di£ferent in regard to its capital integument; but as naturalists class these 
fossils according to the arrangement of the plates that compose these bodies, I place it 
together with AcHnoennites fibula [Dizygocrinus aacculuSj pi. 5, figs. 1-6] which is 
equally doubtful, being placed provisionally in this genus. 

It is basin shaped, composed of tumid plates. The arms which do not project 
beyond the rim, which is circular, are ten [?] in number. The capital integument is 
level, and does not terminate in a proboscis [?]. The centre is taken up by an irregular 
circular plate, the top stem joint which seems to have a circular aperture in its centre. 
The remains of the integument are covered with irregular polygonal plates each of 
which is elevated in its centre. 

Supplementary description. — ^The single specimen representing 
this species is wholly silicified and much distorted by compression, 
but the lower plates of the calyx are well preserved. 

Basals comparatively small, the upper half of each plate rising at 
right angles to the lower half and having its lateral angles trun- 
cated. The three basals together form a short hexagonal prism 
from which the radials diverge abruptly. 

Radials very large. Greatest width of a single radial equal to 

the entire width of the basal prism. First primibrachs but slightly 

wider than long. Primaxils of about the same size as the first 

primibrachs, wider than long. First secimdibrachs as large as the 

68380—09 5 
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primaxils. Higher plates of the calyx indeterminable. The num- 
ber of the arms cannot be accurately determined, but there are at 
least twenty and probably more, as indicated by the size of the arm 
bases which are preserved and the portion of the periphery belonging 
to each ray. 

There is apparently but one large interbrachial. First anal plate 
larger than the radials, followed by three smaller plates, and these 
by the two adjacent secundibrachs and three additional small plates. 

All plates of the dorsal cup bear at the center a large, rounded, 
but not very prominent, node. Surface covered with fine granules. 

Plates of the tegmen small in comparison with those of the dorsal 
cup, each bearing a sharp spine at its center. . Less than half of the 
tegmen is preserved, hence the character of the proboscis is imknown. 

Ohservatians. — Batocrinus sayi is distinguished from other described 
species of the genus by the comparatively small base, the extremely 
large radial plates, and the presence of but one interbrachial. The 
species resembles B. gihhosus Troost in having but one interbrachial 
and in the spinose tegmen plates, although the spines of its tegmen 
are narrower and longer than those of B, gihhosus. It differs from 
the latter species in the size and shape of the basals and radials 
and in the form of the surface nodes which are rounded instead of 
transverse. 

Formation and locality. — Keokuk horizon of the TuUahoma forma- 
tion. White's Creek Springs, Davidson County, Tennessee. 

Cat. No. 39899, U.S.N.M. 

Genus ERETMOCRINUS Lyon and Casseday. 

ERETMOCRINUS PRAEQRAVX8 Miller. 

Actinocrinites comutus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 
p. 60 {noTnen nvdum). 

AciinocrinuB comutui Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 
p. 343 (catalogue name). — Wachsmuth and Springer, Rev. Palaeocri- 
noidea, II, 1881, p. 224 (catalogue name). — ^Miller, North Amer. Geol. and 
Pal., 1889, p. 217 (catalogue name). 

Eretmocrinui praegravis Miller, Adv. Sheets, 18th Rep. Ind. Dep. Geol. and 
Nat. Hist., 1892, p. 37, pi. vi, figs. 5, 6.— Wachsmuth and Springer, North 
Amer. Grinoidea Camerata, 1897, p. 405, pi. xxxiv, figs. 9, 10. — ^Weller, 
Bull. No. 153, U. S. Geol. Surv., 1898, p. 251 (catalogue name). 

The description by Troost is as follows: 

The crinoid now under consideration was at first taken for the Helocrinites gibbasiLS 
figured by Goldfuss, plate 64, which resembles more or less our fossil, it being very 
difficult to form a just idea of the form and arrangement of the plates. Yet notwith- 
standing this apparent irregularity it is easily seen that the pelvis [base] is composed 
of three parts, that it supports two series of six plates of costals [radials and anal plate], 
which support again five scapulars [primibrachs] with a cuneiform summit upon 
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which are composed arms and hands, the horseshoe formed joints, fifteen in number, a 
forming the upper rim of the body which is covered by a cone or coronal integument, 
surrounded with laige projecting tubercles some of which are flattened and divided 
into three points. This capital integument terminates in an ample proboscis — and 
this proboscis, as I have never observed in any of the crinoids, is internally divided 
into three parts as if it was composed of three tubes having each a circular aperture[?]. 
This division is not accidental. I foimd it in all perfect probosces of this species. 
The proboscis is only 6 mil. m. long. 

I foimd them at White's Creek Springs only, where the fragments of it are not uncom- 
mon, but I found only one perfect specimen. 

Observations. — Doctor Troost's specimens of the species are large 
and characteristic individuals. The appearance of partitions within 
the anal tube, described by Troost, is produced in one of his speci- 
mens by the presence of two large, hollow spines which have been 
broken off near the point where the tube is itself broken off. The 
three apertures thus produced were mistaken by Troost for parts of 
the same tube. 

Formation and locality. — Keokuk horizon of the Tullahoma forma- 
tion. White's Creek Springs, Tennessee. Also foimd at Pilot Eoiob, 
near Louisville, arid Barren County, Kentucky; Montgomery County, 
Indiana. 

Cat. No. 39891, U.S.N.M. 

BRBTMOCRINUS SPIN08U8 (Miller and Ghirl«y). 

Plate 11, figs. 1,2. 

AcUnocrinitea marineri Troost, MSS., 1850. 

BaUHTtntu Bjnnotua Muxer and Gurlby, BuU. No. 6, Illinois State Mub. Nat. 

Hist., 1895, p. 5, pi. I, figs. 1, 2, 3.— Welleb, Bull. No. 153 U. S. Geol. Surv., 

1898, p. 134 (catalogue name). 

The following description is by Troost: 

The cup of this crinoid resembles more or less that of the A. oomuJtus mihi, [Ertt- 
mocrinui praegravia Miller], but it is more longitudinally compressed. It differs prin- 
cipally in the form of its capital integument which is low and in the form of a dome in 
the A. comiUus, whereas it is elongated and conical in the A. mannai and its proboscis 
is tuberculated to its very sunmiit, whereas the summit of the A. comuttts is without 
tubercles. 

It was discovered by Mr. George Mariner in Cannon County, Tennessee, Carbon- 
iferous. 

Observations. — ^The single specimen representing Doctor Troost's 
species agrees exactly with that of Miller and Gurley except that it 
has three arms in the anterior ray instead of two. 

Both Troost and Miller and Gurley call attention to the close resem- 
blance between this species and Eretmocrinus praegravis Miller. The 

o Such is the case with the specimen here described. I have a mutilated one 
which shows that the two arms proceeding from the scapulars are both' divided form- 
ing four hands, if this subdivision continues, which the imperfect state of the specimen 
does not show, it would give 20 of these joints, while the specimen here described hat 
only 15.— Troost. 
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latter authors separate the two species by the number of arms, 
describing fourteen arms for Batocrinus spinosus and twelve for Eretr- 
mocrinus jnuegravis. In the original description of E. praegravis some 
uncertainty is expressed as to the number of arms. Small apertures 
in addition to the twelve undoubted arm openings are mentioned as 
being possibly related to the arms. Wachsmuth and Springer describe 
definitely fourteen arms for E. praegravis, the same number possessed 
by Batocrinus spinosus. The dorsal cup of the latter is, however, 
lower, the anal tube larger, and the specimens also much smaller than 
Eretmocrinus prasgravis, and it is therefore regarded as a distinct 
species. 

Miller and Gurley assign their species to Batocrinus and suggest 
that the genus Eretmocrinus be abandoned, assuming that the genus 
is founded upon the size and curvature of the proboscis. As noted 
by Wachsmuth and Springer, Eretmocrinus differs from Baiocrinus in 
the paddle-shaped arms, the projecting basals, the eccentric anal tube, 
and other well-marked features which entitle it to rank as an estab- 
lished genus. Since Batocrinus spinosus Miller corresponds with Eret- 
mx>crinus in all the features available for comparison and is closely 
related to Eretmocrinus praegravis, it should be referred to Eretmocrinus 
as is here done. 

Formation and locality, — Keokuk horizon of the TuUahoma forma- 
tion. Cannon County, Tennessee; Little Barren River, Kentucky. 

Cat. No. 39895, U.S.N.M. 

ERETMOCRINUS RAMULOSUS (Hall). 

Actinocrinites agassizi Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 
p. 60 (nomen nudum). — Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 
1866, p. 342 (catalogue name). — Wachsmuth and Springer, Rev. Palseo- 
crinoidea, II, 1881, p. 223 (catalogue name). — ^Miller, North Amer. Geol. 
and Pal., 1889, p. 217 (catalogue name). 

Acdnocnnusrcemvlosus Hall, Rep. Greol. Surv. Iowa, I, Pt. 2, 1858, p. 615, pi. xv, 
fig. 7. 

Eretmocrinus ramtUosus Wachsmuth and Springer, Rev. Pals&ocrinoidea, II, 
1881, p. 173 (catalogue name).— Miller, North Amer. Geol. and Pal., 1889, 
p. 243 (catalogue name). — Wachsmuth and Springer, North Amer. Grinoidea 
Camerata, 1897, p. 387, pi. xxxvn, figs. 4a, 6, 5a, 6, c, d. — Weller, Bull. 
No. 153, U. S. Geol. Surv., 1898, p. 251 (catalogue name). 

The following description is by Troost : 

This species is distinguished from A. uma [Batocrinus grandis] in the curve of the 
cup which in the A. agassizi [Eretmjocrinus ramulosus] is more imiformly rising and 
not expanded at the rim, the plates are tumous but less elevated than in the A. vma 
and are ornamented with irregular elevated ridges. The coronal integument is not 
80 lofty. 

Observations. — The specimens representing this species are much 
distorted and enlarged by silicification, but they show the essential 
characters of the species. The base of the small anal tube and the 
longitudinal nodes of the higher brachials are clearly shown. 
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Formation and locality. — Keokuk horizon of the TuUahoma forma- 
tion. White's Creek Springs, Tennessee; Keokuk and Augusta, 
Iowa; Nauvoo, Illinois. 

Cat. No. 39893, U.S.N.M. 

Genus ALLOPROSALLOCRINUS Casseday and Lyon. 

Conocrinites Troost, Proc. Amer. Ass. Adv. Sci., II, (read 1849), 1850, p. 60 
{nomen nudum); MSS., 1^. 

Alloprosallocrinus Casseday and Lyon, Proc. Amer. Acad. Arts and Sci., 1860, 
p. 29.— Shumabd, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 353.— Meek 
and WoBTHEN, GeoL Rep. Illinois, V, 1873, p. 368 (not Meek and Worthen, 
Proc. Acad. Nat. Sci. Phila., 1865, p. 164).— Zittel; Handb. d. Pal., I, 1879, 
p. 370. — Wachsmuth and Springer, Rev. Palscocrinoidea, II, 1881, p. 113. — 
Miller, North Amer. Geol. and Pal., 1889, p. 222.— Zittel, Text-Book 
Pal. (Eastman trans.), 1896, p. 143. — Wachsmuth and Springer, North Amer. 
Grinoidea Camerata, 1897, p. 406. — Bather, A Treatise on Zoology, III, 
The Echinoderma, 1900, p. 167. 

Troost 's description of this genus is as follows: 

This ciinoid though somewhat analogous to the genus Agaricocrinitei by the ar- 
rangement of the plates which compose the body, differs nevertheless generically. 
The Conocrinites [Alloprogallocrinus] has no oral [anal] aperture like the Agarico- 
crinitUf and is provided with a long proboscis which in one of my specimens is 2} 
times larger [longer] than the diameter of the body. Moreover the column is not 
placed in the bottom of a profound basin, but in the centre of a horizontal plane. 
These characters separate it from the Agancocrinites, and as the appearance of the 
whole if we take the body for a base, is that of a cone, I have given to it the name of 
Conocrinites. 

generic characters. 

Pelvis [base] hexagonal, divisible into three parts. 

Ckwtals, [radials] five, hexagonal. 

Interooetab, [anal plate] one, sub-hexagonal, elongated. 

Scapulars, [primaxils] ^we^ pentagonal. 

Arms, ten. 

Inter scapulars [interbrachials and anal plates], seven, subhexagonal. 

ALLOPROSALLOCRINUS TUBERCUL08US (Troost). 
Plate 5, figs. 14, 15. 

Conocrinites tnherculosus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 
1850, p. 60 (novfien nudum) . — Wachsmuth and Springer, Rev. Palseocri- 
noidea, II, 1881, p. 229 (catalogue name). 

AUoprosallocrinus conicus Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 353 
(catalogue name). 

The original description by Troost is as follows: 

The hexagonal pelvis [base] is depressed towards the centre and bears a circular 
impression of the column. The articulating surfaces of the plates are striated and the 
alimentary canal [lumen] is circular. The five depressed hexagonal costals [radiab] 
are placed upon five of the sides of the pelvis, and the elongated intercostal occupies 
the sixth side of it. [?] This intercostal [secondary anal plate] projects beyond the cos- 
tals [radiab]. Between the costals [radials] and scapulars [primaxils] are small plates 
which penetrate partly the superior edge of the costals [radials] and the inferior edge 
of the scapulars [primaxils]. Of the five pentagonal scapulars [primaxils], three 
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support two arms while the two between which the elongated intercostal [anal] termi- 
nates, support three arms. Of the seven interscapulars [interbrachials], five [four] 
are elongated sub-hexagonal and support upon the two oblique superior edges two 
small plates; two are broad and short — and the seventh, which is elongated and con- 
tracted projects beyond the other interscapulars [anab], between the three handed 
arms. The latter is placed immediately upon the elongated, intercostal, [first anal] 
and the five [four] elongated, together with the two broad interscapulars [interbrach- 
ials], are placed in the re-entering angles formed by the jimction of the costals [radials]. 

Upon three of the pentagonal scapulars [primaxils] are placed two arms while those 
which are next to the elongated and the two broad interscapulars [interbrachials] 
have three arms. 

The whole of this construction forms an irregular pentagonal or star-shaped plane, 
supported by a cylindrical^ column attached to its centre, and is covered by a pyra- 
midal or conical coronal integument, composed of tumous polygonal plates, which 
terminates in a long proboscis. 

I can say nothing respecting the hands and their subdivision. All my specimens 
in this respect are defective. 

Judging from a specimen in my collection where a fine body is placed on a fragment 
of the rock in which it occurs and is surrounded by columnar joints, its column was 
composed of joints with radiating articulating surfaces having a circular or pentagonal 
alimentary canal [lumen]. 

I discovered it near White's Creek Springs, Davidson County, Tennessee. 
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TROOST'S diagram showing arrangement of plates of a. TUBBRCUL08TT8. 

Observations. — The specimen representing this species is missing, 
and in the absence of further information Doctor Troost's description 
and figures are reproduced as they stand. The species is referred to 
AUoprosaUocrinus, as it appears to be related to that genus in the 
form of the body and arrangement of the plates, so far as it can 
be determined. 

There is a discrepancy between the description and the figures in 
representing the position of the first anal plate. The figures show 
an hexagonal first anal followed by three elongate plates, while the 
description places the central elongate plate between the radials. 
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The figures are more likely to be correct as the first anal usually 
corresponds more or less in size and shape with the radials. 

AUoprosaUocrinus tuberculosus resembles in many respects A. 
celsus Miller and Gurley, but important differences appear in the 
descriptions of the two species, and in the absence of Doctor Troost's 
type it can not be referred to A, celsus. The first primibrachs are 
well-developed plates in A. celsus j minute in A. tuberculosus , the 
interbrachials are two short plates in line instead of one long one, 
and the second anal plate in A. celsus is short and followed by two 
short plates. The tubercles on the dorsal cup of the latter are 
extremely prominent while they are not described for A. tuberculosus, 
but the name indicates that tubercles of some kind are present. 

ALL0PR08ALIX>CRINU8 CONICUS Caaaeday and Lyon. 

OonocnnUes Ux Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1860, p. 60 
(noTnen nudum)] MSS., 1850. — ^Wachsmuth and Springer, Rev. PaUeo- 
ciinoidea, II, 1881, p. 229 (catalogue name). 

AUopragallocrinus amicus Cassedat and Lyon, Proc. Amer. Acad. Arts and Sci., 
V, 1860, p. 29. — Wachsmuth and Springer, Rev. Palseocrinoidea, II, 1881, 
p. 114 (catalogue name). — Miller, North Amer. Geol. and Pal., 1889, p. 222 
(catalogue name). — Wachsmuth and Springer, North Amer. Crinoidea 
Camerata, 1897, p. 407, pi. xLn, figs. 14 a, 6, c— Weller, Bull. No. 153, 
U. S. Geol. Surv., 1898, p. 75 (catalogue name). 

Actinocnnus (Alloprosallocrinus) conicus Shumard, Trans. Acad. Sci. St. Louis, 
II, No. 2, 1866, p. 353 (catalogue name). 

AUoprosaUocrinus gwrUyi Miller, 17th Rep. Geol. Surv. Indiana (Adv. sheets 
1891, p. 58, pi. X, figs. 1, 2), 1892, p. 668, pi. x, figs. 1, 2. 

The description by Troost is as follows: 

It is distinguished from C. tuberculosus by being more circular, and by its coronal 
integument being composed of polygonal plates which are slightly convex and almost 
smooth, and by its proboscis not being so stout. These di£ferences are not produced 
by age — I have juvenile specimens of both species. 

It occurs at White's Creek Springs. 

Observations, — Two specimens in the Troost collection correspond 
closely with the figures and description of AUoprosaUocrinus conicus 
Casseday and Lyon. In two of the rays, small first primibrachs are 
differentiated, but this does not hold true of the other rays. 

FomuiHon and locality, — Keokuk horizon of the TuUahoma forma- 
tion. White's Creek Springs, Davidson County, Tennessee; Pilot 
Knob, near Louisville, Kentucky; New Ross, Montgomery County, 
Indiana. 

Cat. No. 39923, U.S.N.M. 
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Genus DIZYGOCRINUS ^A^achsmuth and Springer. 

DIZYOOCRINUS SACCULUS (Miller and Gurley). 

Plate 5, figs. 1, 2, 3, 4, 5, 6. 

Actiriocrinites fibula Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1860, p. 

eO{nomen nudum)] MSS., 1850. 
Actinocrinus fibula Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 344 

(catalogue name).— Wachsmuth and Springer, Rev. Paleeocrinoidea, II, 

1881, p. 224 (catalogue name). 
BaVoainus sacculus Miller and Gurlet, Bull. No. 5, Illinois State Mus. Nat. 

Hist., 1894, p. 52, pi. v, figs. 7, 8, 9.— Weller, Bull. No. 153, U. S. Geol. Surv., 

1898, p. 133 (catalogue name). 

The following description is by Troost: 

This species differs much in its general appearance from the generality of the Actino- 
crinites, and though the number and arrangement of the plates, which are somewhat 
obscure in my specimens, seem to be identical with those of the genuBActinocrinites, it 
is nevertheless with hesitation that I place it in this genus. 

The whole body has the form of a flat circular dish, slightly elevated at the rim and 
more or less depressed toward the centre. In the very centre is an elevated ring which 
seems to have been the first joint of the column having a circular alimentary canal 
[lumen]. It has twenty [eighteen] horseshoe form apertures for fingers [arms] on the 
margin of the elevated rim, and a low coronal integument composed of polygonal 
tumous plates, terminating at the apex in a proboscis so that in this species the viscera 
were not inclosed in the cavity of a cup but they lay upon an almost flat dish and were 
covered by a low conical coronal integument. 

They occur near White's Creek Springs. They are rather rare. I found only two 
specimens — having the form of a button has induced me to give it the name of fibula. 

I consider the fossil represented by figs. [4, 5, 6] as an internal cast of the A. fibula. 
Breaking a siliceous rock of the Devonian strata, I found it uninjured in a small cavity 
which has the intaglio form of the fossil . The joints of the plates are at some parts very 
plain. Below each plate is a depression in which are, from two to four longitudinal 
apertures. The pelvis [base] is hexagonal and supports two series of hexagonal costals 
[radials] upon which follows a pentagonal scapular, [primaxil] the joints of the inter- 
mediate plates are not plain — the rim is surrounded by ten [nine] pair of fingers [arms]. 
The superior part is compressed hemispherical. From each pair of fingers proceeds 
a vessel (in bas-relief). These vessels, casts of ambulacra, after ascending a short 
distance join two and two forming then five large vessels which near the apex join 
all together and probably communicated in the proboscis — if such organ existed — I 
see no traces of it on the cast, — but if it really is a cast of the A. fibula j a proboecb 
must have existed. A little below the apex just in the angle formed by the junction 
of two of the five vessels is an elevation which indicates an aperture in the cover, — or 
may have opened into the proboscis as no trace of an aperture is perceptible near the 
proboscis in the perfect specimens. 

This was discovered in Stewart County, Tennessee. 

Observations. — Four specimens in the Troost collection agree with 
Dizygocrinus sacculus (Miller and Guriey) except in the more 
depressed calyx, but the height of the calyx varies in the four speci- 
mens at hand and the low cup is, in part at least, due to compression 
during f ossilization. 

These specimens agree in general form with Z>. decoris Miller, but 
differ in the entire absence of the stFong angular ridges which, in the 
latter species, cross the radial series of plates from the basals to the 
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arm bases. Their form also agrees closely with that of Z>. eucwiua 
var. abscissus Rowley and Hare, but that species has thirty-two arms 
iirhile D, sacculua has but eighteen. 

The mold of the interior figured on plate 5, figs. 4-6, is interesting 
as showing casts of the ambulacra and arm openings in relief. The 
arrangement of the calyx plates is shown more distinctly by the mold 
than by some of the actual calyces. The depressions on the mold, 
mentioned by Doctor Troost, seem to indicate that the interior of each 
plate was convex and bore at its center two or more very slender, later- 
ally compressed spines. 

Baiocrinus aacculua Miller has been referred to Dizygocrinua since 
it possesses the characteristic features of that genus in the low dorsal 
cup, high tegmen, short basals with projecting circular rim, slender 
anal tube, etc. 

Formation and locality. — Keokuk horizon of the TuUahoma forma- 
tion. White's Creek Springs, Davidson County, and Stewart County, 
Tennessee; Washington County, Indiana. 

Cat. Nos. 39897, 39898, U.S.N.M. 

DIZYOOCRINU8 UNION EN8XS (Worthen). 

AetinocnniUs mortonii (in part) Troost, Proc. Amer. Ass. Adv. Sci., II (read 

1849), 1850, p. 60 {nomen nudum). 
AcHnocrinus martoni Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 346 

(catalogue name). — Wachsmuth and Springer, Rev. Palfieocrinoidea, II, 

1881, p. 225 (catalogue name). 
Batocrinus unionensis Worthen, Bull. No. 2, Illinois State Museum Nat. Hist., 

1884, p. 26.— Miller, North Amer. Geol. and Pal., 1889, p. 228 (catalogue 

name). — ^Worthen, Geol. Rep. Illinois, VIII, 1890, p. 84, pi. xn, figs. 5, 

5a; pi. xni, fig. 3. 
Batocrinus pulchdius Miller, Adv. Sheets 17th Geol. Rep. Indiana, 1891, p. 68, 

pi. XI, figs. 13, 14. 
Batocrinus davisi Rowley and Hare, Kansas City Scientist, 1891, p. 116, pi. m, 

fig. 9. 
Dizygoarinus unionensis Wachsmuth and Springer, North Amer. Crinoidea 

Camerata, 1897^ p. 424, pi. xxxv, figs. 16, 17, 18, 19, 20.— Weller, Bull. 

No. 153, U. S. Geol. Surv., 1898, p. 235 (catalogue name). 

Observations. — Of the two specimens in the Troost collection 
labeled Actinocrinites mortonii one is evidently Dizygocrinus unionensis 
(Worthen), while the other represents the variety divalis (Miller). 
Doctor Troost's description and figure evidently apply to the latter 
and are reproduced under that name. The variety differs from the 
species in being larger and in having the arms double from their 
point of origin. 

Full descriptions with figures of the species have been given by 
Worthen [1884 and 1890] and Wachsmuth and Springer [1897]. 

Formation and locality. — ^Warsaw limestone. Huntsville, Ala- 
bama; Tateville, Pulaski County, Kentucky; Boonville, Missouri; 
Lee Coimty, Virginia. 

Cat. No. 39985, U.S.N.M. 
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DIZYQOCRINUS UNIONENSI8 DIVALI8 (MUler). 

Plate 5, fig. 16. 

Actinocrinites morionii (in part) Troost, Proc. Amer. Asb. Adv. Sci., II (read 

1849), 1850, p. 60 (nomen nvdum); MSS., 1850. 
BatoarinuB divalia Miller, 18th Rep. Indiana, Dep. Geol. and Nat. Res. (Adv. 

sheets, 1892, p. 22, pi. ni, figs. 6, 7), 1894, p. 276, pi. m, figs. 6, 7. 
Dizygocrinus unicmensis var. divalia Wachsmuth and Springer, North Amer. 

Crinoidea Camerata, 1897, p. 425, pi. xxxv, figs. 21, 22, 23, 24.— Weller, 

Bull. No. 153, U. S. Geol. Surv., 1898, p. 235 (catalogue name). 

The following description is by Troost: 

A shallow dish shaped cup, composed of small, broad, tumous plates, arranged as in 
the genus Auinocrinites, but in the A. morUmiif the cup continues for four plates 
beyond the arm joints, and the division of hands and fingers takes place before the 
rim or superior margin of the cup is completed. 

In general the cup of the Actinocrinites terminates with the series of the plates 
formed by the arms, as is mentioned by Miller a (page 99). ^' We have thus the figure 
of a cup completely formed, of which the arm joints adhering to the scapula, and 
several multangular pieces (called by me pectoral plates) beloi^ing to the plated 
integument form the rim.'' — In this respect the A. mortonii differs from the genus 
Actinocrinites; — all the divisions of arms till it arrives at 30 tentaculated fingers, take 
place on the cup, and the last division which gives rise to the 30 [thirty-six] fingers, 
forms the superior edge or rim of the cup. Then no ulterior division takes place, so 
that the whole superstructure of the crinoid is formed of 30 feathered or tentaculated 
fingers. 

I found only fragments of it in the State of Tennessee. It seems to be mote abun- 
dant in the north of Alabama. I possess a perfect specimen found in the Carbonifer- 
ous strata in the vicinity of Huntsville. 

I have dedicated this species to my friend Dr. S. G. Morton of Philadelphia, author 
of the Crania Americana and of several geological memoirs. 

Observations. — S. A. Miller [1892] described this form as a distinct 
species, but its relationship with Dizygocrinus unionensis is so close 
that it is evidently not more than a variety of that species as stated 
by Wachsmuth and Springer [1897]. 

Formation and locality. — ^Warsaw limestone. Boonville, Missouri; 
Huntsville, Alabama. 

Cat. No. 39902, U.S.N.M. 

Genus LOBOCRINUS Wachsmuth and Springer. 

Lohocrinus Wachsmuth and Sfbinoer, North Amer. Crinoidea Camerata, 1897, 
p. 434. 

Observations. — Two of the species now included in this genus were 
for a time separated from -4cti7iocnnu« under the name of Uperocrinus 
as a subgenus of Batocrinus. Uperocrinus was first proposed by 
Meek and Worthen [1865] for forms *' having the body below the arms 
very narrow, and drawn out so as to form a kind of handle to the 
upper part.'* In the group were included Actinocrinv^ pyrifarmis 
Shumard, A. pistiUu^s Meek and Worthen, and A. pistiUiformis Meek 
and Worthen. Later, in the Geological Survey of Illinois, V, pp. 

a Miller, J. S. A Natural History of the Crinoidea, 1821.— E. W. 
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365, 367, the name Uperocrirms was abandoned by these authors 
and the species formerly included under it referred to Batocrinus as 
group A, which is characterized by having the arm openings directed 
outward instead of upward. Another group, B, is described as liav- 
ing the arm openings directed upward, and to this group Actinocrintis 
nashviUx (Troost) Hall is assigned. Bather [1900, p. 168] revived 
Meek and Worthen's name Uperocrinus, changing it, however, to 
Hyperocrinus, and gave Lobocrinus as a synonym of it, but as the 
earlier name was abandoned by its authors it seems that Lohocrinus 
should hold. Lobocrinus is, moreover, used in a somewhat different 
sense from that of Uperocrinus. 

LOBOCRINUS NA8HVILLA (Hall). 
Plate 6, figs. 1, 2, 3, 4. 

ActinocriniUs nashvUlx Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 60 (nomm nudum); MSS., 1850. 
Actinoerinua nashvUlx Hall, Geol. Surv. Iowa, I, Ft. 2, p. 609, pi. xv, fig. 4, pi. 

XVI, figs. 4a, b. — Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 

346 (catalogue name). — Quenstedt, Handb. d. Petre&ictenkunde, 1885, 

pi. LXXVU, fig. 2. 
BaUxrinia nashvillx Wachsmuth and Sprinoeb, Rev. PaUeocrinoidea, II, 1881, 

p. 167 (catalogue name).— Miller, North Amer. Oeol. and Pal., 1889, p. 228 

(catalogue name).— Wobthen, Geol. Surv. Illinois, VIII, 1890, p. 85, pi. xm, 

fig. 5.— Keyes, Missouri Geol. Surv., IV, 1894, p. 183. 
Lobocrinus nashvUlss Wachsmuth and Springer, North Amer. Crinoidea Cam- 

erata, 1897, p. 435, pi. xxxi, fig. 1.— Weller, Bull. No. 153, U. S. Geol. Surv., 

1898, p. 332 (catalogue name). 

The follovmig description is by Troost: 

It has the form of a vase like the A. uma [Batocrinus grandis] but differs from it in 
having a broader base and the cup extendii^ more regularly towards its superior rim, 
the apertures for the insertion of the fingers [arms] lying on the level of the coronal 
integument, so that by taking a top view of the body we see the 20 apertures, which 
are invisible when a lateral view is taken. Also the coronal integument rises more 
abruptly and the proboscis is much wider. This proboscis distinguishes it eminently 
from the A. uma which has a slender proboscis, — in this species it is very capacious, 
it is composed of four longitudinal ranges of polygonal plates which are pointed. The 
plates of the cup are not much elevated, some are almost smooth, those of the coronal 
integument on the contrary are much elevated in the centre, almost pointed. 

Observations. — The first published description of this species was by 
James Hall, although, on account of HalFs reference to Troost's 
manuscript description then in his possession, the species is usually 
accredited to Troost, who wrote the first description of it. It has 
since been several times described, by Worthen [1890], Wachsmuth 
and Springer [1897], etc. 

FoTToation and locality. — Keokuk horizon of the Tullahoma for- 
mation. White's Creek Springs, Davidson County, Tennessee; 
Button Mould Knob, Kentucky; Keokuk, Iowa; Warsaw and Nau- 
voo, Illinois. 

Cat. No. 39894, U.S.N.M. 
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LOBOCRINU8 ROBU8TU8 Wachsmuth and Springer. 

AcHnocrinites holhroohi Troost, MSS., 1850. 

Lohocrinvs rohustus Wachshuth and Spbingeb, North American Orinoidea 

Camerata, 1897, p. 436, pi. xxx, figs. 8a, 6.— Wellbr, Bull. No. 153, U. S. 

Geol. Surv., 1898, p. 333. 

The following description is by Troost: 

This crinoid has the form of two cones joined base to base, from the jimction of which 
project five large arms, which convert the circular rim of the cones into a pentagon 
and give it the appearance, when a top or bottom view is taken, of a star with obtuse 
rays. The plates covering the cup are smooth and more or less elevated in the centre. 
Those that cover the capital integument are tumid, projecting almost hemispherically 
above the surface. The capital integument (the superior cone) is more elevated and 
larger than the inferior one and terminates in a large proboscis, the superior extremity 
of which is wanting in my specimen. 

Decatur County, Tennessee, Silurian.* 

Observations, — This species is represented in the Troost collection 
by a single young individual, which is fairly well preserved. 

Formation and locality. — Keokuk horizon of Tullahoma formation. 
White's Creek Springs, Decatur County, Tennessee. 

Cat. No. 39901, U.S.N.M. 

Family PERIECHOCRINIDiE Bather. 
Genus PERIECHOCRINUS Austin. 

PBRIBCHOCRINUS TENNESSEENSIS (HaU). 

Plate 6, fig. 10. 

CruTMnaecnniUs ovalis Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 
p. 62 (nowMTi nudum); MSS., 1850. 

Actinocrinites tennesseex (in part), Tboost, MSS., 1850. 

Saccocrinus tennesseenais Hall, Geol. Rep. Ohio, Pal., II, 1875, p. 125, pi. vi, 
fig. 10.— Wachsmuth and Sfrinqer, Rev. Palseocrinoidea, II, 1881, p. 236 
(catalogue name). — Miller, North Amer. Geol. and Pal., 1889, p. 279 (cata- 
logue name). 

Periechocrinus tennesseerma Wachsmuth and Springer, North Amer. Orinoidea 
Camerata, 1897, p. 528. 

The following description of Actinocrinites tennesseese is by Troost : 

Its external form is that of an elevated goblet with a low, dome-shaped capital 
integimient. 

It differs from the generality of Actinocrinites in the dimensions and form <rf the 
proboscis which in the true Actinocrinites diminishes gradually in diameter from its 
base to its summit, whereas in the A. tennesseese it is already of a small diameter when 
it rises above the integument. 

The large figure is very imperfect as to the arrangement of its plates — the small 
figure fpl. 6, fig. 10] is a perfect representation. 

Observations. — Hall's description of this species contains a reference 
to Troost's manuscript description, but according to the rules of 
priority the species should be accredited to Hall. 



TBOOBT's CBINOIDS of TENNESSEE — E. WOOD. 77 

The following description of Crumensecrinites ovalis is by Troost: 

Body elongated ellipital terminating at its base in a solid point, showing no trace 
or cicatrice for the insertion of a column [?]. 

Pelvis [base] — divisible into three irregular pentagons; when joined toother they 
form three re-entering angles and three straight edges the first, (re-entering angles) 
supporting three heptagonal costals [two radiab and an anal] while the straight edges 
support three hexagonal costals [radials]. 

The places between the interscapulars [interbrachials] and arms are covered with 
an arrangement of small plates in the form of a rosette. All the plates, with the 
exception of those of the pelvis, [base] are ornamented with slight elevated ridges 
radiating from the center of the plates and disappearing before they reach the margin. 

This fossil is mostly imbedded in limestone (an aggregate of water worn small frag- 
ments of fossils) showing the whole of the pelvis and more than hsJf of the body and 
hands. 

I discovered it in Decatur County, Tennessee. It is the only one that I have seen. 

Observaiions. — ^The genus Crumensecrinites was founded on a 
specimen which was believed to be without a colunm, but it is un- 
doubtedly a Periechocrinus from which a part of the base has been 
broken away. It is apparently identical with P. tennesseensis. 

The specimen shows ridges traversing the radial series, as is usual 
for the species, and two of the radials have traces of transverse 
ridges, but I am imable to distinguish ridges radiating from the cen- 
ters of all the plateS; as described by Troost. 

Formation and locality. — Brownsport limestone. Perry and De- 
catur counties, Tennessee. 

Cat. Nos. 39915, 39916, U.S.N.M. 

PERIECHOCRINUS DUBIUS (Troost), new name. 

Actinocrinitta tennesneas (in part) Troost, MSS., 1850. 

Gilbert9ocnnites (?) dubius, Troost, MSS., 1850. 

Saccocrinus spedosus Roeher, Die Sil. Fauna d. west. Tennessee, 1860, p. 42, 

pi. Ill, figs. 3a, 6, c— Shumard (in part). Trans. Acad. Sci. St. Louis, II, 

No. 2, 1866, p. 395 (catalogue name). — Miller, North Amer. Geol. and Pal., 

1889, p. 279 (catalogue name). 
Periechocrinus Bperiosus (in part) Wachsmuth and Springer, Rev. Palseocri- 

noidea, II, 1881, p. 133 (catalogue name); North Amer. Crinoidea Camerata, 

1897, p. 521. 

The following description of Oilhertsocrinites (?) dubius is by Troost: 

It ban a funnel shaped form; it is more or less angular and somewhat bent at its base. 
My most perfect specimen is siliceous and no joints of plates are perceptible. From 
a mutilated specimen it appears, that it is composed of a pentagonal pelvis [base], 
having five reentering angles in which are placed five heptagonal first costals [radials] 
which support five hexagonal second costals [first primibrachs] between which are 
placed five pentagonal inter costals [interbrachials]. Then follow a number of polyg- 
onal plates, the arrangement of which its mutilated state prevented me from 
ascertaining. 
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Around its superior rim are five arms divided into ten hands. Five elevated 
ridges ascend from the base and bifurcate before reaching the superior rim, and gives 
it the angular appearance mentioned above. 

The place for the insertion of the colunm is small, circular, and perforated by a stel- 
late alimentary canal. » 

Decatur County, Tennessee. 

Ohservdtions. — ^There are in the Troost collection two species of 
Periechocrinus. One is Periechocrinus tennesseensis as described by 
Hall with twenty arms, the other is P. (Saccocrinus) speciosus Roemer 
(not Hall) which differs from P. tennesseensis in having three arms 
on each side of the anal area or twenty-two in all. Wachsmuth and 
Springer say in reference to the latter, "We have in our collection 
several specimens from that locality with four arms to each ray, but 
none with three in the posterior rays, as shown in Roemer's figure, 
which is said to be a restoration." They discredit Roemer's figure 
and unite his species with P, tennesseensis because their collection 
furnished no specimens showing the three arms on each side of the 
posterior area, but there are five specimens in the Troost collection 
that show this feature distinctly. Roemer fully described his speci- 
men but referred it to P. speciosus Hall from which it differs widely 
in the number of arms. This specimen differs from those of Troost 
in having only two arms in the anterior and left antero-lateral ray, 
but the four arms in the right antero-lateral ray and the tertaxil 
plate in the posterior half of the left antero-lateral ray indicate that 
the plan of the specimen is the same as those of the Troost collection, 
and the differences are probably abnormalities. 

Roemer* s species is, therefore, a valid one but requires a new name. 
I propose for it the name given by Troost to two of his specimens. 
The name duhius was given to two imperfect specimens which evi- 
dently belong to the genus Periechocrinus y and they have apparently 
three arms on each side of the anal area although Troost's description 
mentions only two arms to each ray. The specimens are so poorly 
preserved that their identification is somewhat doubtful, but they 
seem to belong with Roemer's species. The well preserved specimens 
of this species were placed by Troost with his ActinocriniUs tenmsseeXf 
a description of which was published by Hall, as noted above. It 
appears, therefore, that both species occur at this locality. 

Formation and locality. — ^Brownsport limestone. Perry and De- 
catur counties, Tennessee. 

Cat. Nos. 39967, 39982, U.S.N.M. 



o As is mentioned above, my most perfect specimen only exhibited its form and ele- 
vated ridges, I was obliged to take the other characters from a mutilated specimen 
in which the arrangement of the plates was visible, nevertheless it is with heeitatioa 
that I place it in the genus OUbertsocriniUa, — Troost. 
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PERIBCHOCRINU8 (?), Bpecies undetermined. 
Plate 6, figB. 6, 7. 

AcHnoerinus moniliformis J. S. Miller, Nat. Hist. Crinoidea, 1821, p. 115.— 
Phillips in Murchiflon's Sil. Syst., 1839, p. 673, pi. xvm, fig. 4. 

ActinoariniUs moniliformis (?) Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 
1850, p. 60 {nomtn nudum). 

Periechocrinus moniliformis Wachsmuth and Springer, Rev. Pabeocrinoidea, 
II, 1881, pp. 128, 132. 

The original description by Troost is as follows: 

The superior part. The fingers — ^forty in number. 

Our fossil resembles the superior part, the fingers of the figure given by Phillips of 
the-AetinocriniUs moniliformis (Murches. Sil. Sys. pi. 18, fig. 4). This species was 
conjectured by Miller and described by Phillips. It is only a conjecture of mine 
whether the Tennessee fossil really belongs to this species. It can not be decided, as 
the whole of the cup is wanting. If we take the number of fingers only into consid- 
eration, then it may also beloi^ to the A. polydactilus of Miller, which according to 
this author may have 30 or 40 fingers. According to Phillips the A. moniliformis has 
40 fingers and our specimen also has 40 fingers. A circumstance mentioned by Miller 
on the authority of Lhwyd is the extraordinary length of the proboscis of the A, 
pohfdaetUuSf which would favour placing it in the species of the A, polydactiliis. In 
our specimen the proboscis may be seen in fig. [7] and about 1} inch above it where 
the specimen is injured, the proboscis continues, — in fact I have fragments of pro- 
boscee which are 3 inches long and which I consider as belonging to similar crinoids as 
our specimen. It is therefore undecided whether our fossil belongs to A . moniliformis ^ 
A. polydactiluSf or whether to a new genus. I have nevertheless thought proper to 
rank it provisionally as A. moniliformist because it resembles more the fingers as they 
are represented by Phillips than those that are represented by Miller of the A. poly- 
dacHlus. 

The same specimen contains a fragment of a column which is composed of joints 
with rounded sides, but not alternating small and large; it is peHorated by a large 
pentalobed alimentary canal [lumen], striated near the margin and is 14 mil. m. in 
diameter, consequently if this column belonged to this crinoid, it must have been of a 
gigantic size. 

I found it on the banks of the Cumberland river near Clarksville in limestone of the 
same geological age as that in the vicinity of Nashville (Silurian) [?]. 

Observations. — It is impossible to say to what species or even to 
what genus these arms belong. Doctor Troost has referred them to 
Periechocrinus moniliformis (Miller), since they resemble the arms of 
that species in number and general appearance, but it seems probable 
that if really of the genus Periechocrinus they belong to species 
occurring in Tennessee. In the absence of satisfactory data they 
can not be referred to any one of these. 

Farmcttion and locality. — Brownsport limestone? Near Clarks- 
ville, Montgomery County, Tennessee. 

The formation upon which the town of Clarksville rests is the 
Upper Lithostrotion bed of Safford, correlated by him with the St. 
Louis limestone, but Doctor Troost^s label refers the specimen to 
strata of the age of that near Nashville, that is, Brownsport lime- 
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stone. As the specimen was found on the banks of the Cumberland 
River this may be the correct horizon. 
Cat. No. 39903, U.S.N.M. 

Saborder ACTINOCRINOIDEA Bather. 

Family ACTINOCRINIDiE Bather. 
Genus ACTINOCRINUS Miller. 

ACTINOCRINUS MAONIFICUS Wachsmoth and Sprtnger. 

Plate 1, fig. 1. 
Actinocrinites humboldti Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 60 (nomm niuium); MSS., 1860. 
Actinocrinus humboldti Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 

p. 344 (catalogue name) .—Wachsmuth and Springer, Rev. Palseocrinoidea, 

II, 1881, p. 225 (catalogue name).— Miller, North Amer. Geol. and Pal., 1889, 

p. 218 (catalogue name). 
Actinocrinus magnijicus Wachsmuth and Springer, North Amer. Crinoidea 

Camerata, 1897, p. 567, pi. lhi, fig. 2.— Weller, BulL No. 153, U. S. Geol. 

Surv., 1898, p. 60 (catalogue name). 

The following description is by Troost: 

This crinoid was probably the most magnificent species that ever has existed. Its 
gigantic size, its elegant form, the beauty and regularity of the ridges which orna- 
mented its surface, — and, if we supply in imagination the parts that are wanting to 
complete the whole cup, with its coronal integument and high proboscis, and then 
add its lofty structure of hands and graceful tentaculated fingers — we form a structure 
equal — I had almost said — to the most charming object in nature. It is no wonder 
that such a body composed of plates and joints that were only kept together by carti- 
lage, is now so much mutilated; in fact with diligent search, repeated several times, 
I found only fragments, and nothing could enable me to complete it beyond the part 
represented in the figure, a which is an exact representation of what is in my collec- 
tion, except that the original specimen is more or less crushed, which is remedied in 
drawings. From the moment I became acquainted with it, I dedicated this splendid 
species to Baron von Humboldt in whose company I had often the honor to spend 
some of my time when in Paris. 

I presume the proboscis and the whole superstructure was very large; I have a 
proboscis attached to a coronal integument which is very elevated in the centre, and 
composed of polygonal tumous plates. This proboscis which is smooth, is about 5 
cent. met. long and yet the upper part is broken off — very probably it belonged not 
to this species, but to a smaller individual, the coronal cover being too minute for the 
specimen here represented. 

Discovered near White's Creek Springs, Davidson County, Tennessee. 

Observations. — This fine species is fully described by Wachsmuth 
and Springer. The plates of the Tennessee specimens are larger 
than those from Indiana, but appear to be otherwise similar. 

Troost' s figure is largely a restoration. The calyx plates are suf- 
ficiently preserved to show their number and arrangement as repre- 
sented, but the arms are not preserved. 



a Doctor Troost's manuscript contained a figure exactly like that of fig. 1, pi. 1, 
and drawn from the same specimen, omitting the arms which are not preserved but 
are restored in the drawing of fig. 1. — £. W. 
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Farmatian and locality, — Keokuk horizon of the Tullahoma forma- 
tion. Indian Creek, Montgomery County, Indiana, White's Creek 
Springs, Davidson County, Tennessee. 

Cat. No. 39900, U.S.N.M. 

ACTINOCRINUS PERN0D08U8 HaIL 

AdinocrintAs peniodosus Hall, Geol. Rep. Iowa, I, Pt. 2, 1858, p. 608, pi. xv, 
figs. 3a, b; pi. XVI, fig. 7. — Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 
1866, p. 346 (catalogue name). — Wachsmuth and Springer, Rev. Pal- 
eeociinoidea, II, 1881, p. 145 (catalogue name).— Miller, North Amer. 
Geol. and Pal., 1889, p. 219 (catalogue name).— Ke yes, Missouri Geol. 
Surv., IV, 1894, p. 190. — Wachsmuth and Springer, North Amer. Crinoidea 
Camerata, 1897, p. 561, pi. lv, figs. 2a, 6.— Weller, Bull. No. 153, U. S. 
Geol. Surv., p. 61 (catalogue name). 

Among some miscellaneous fragments in the Troost collection is a 
specimen which apparently represents the lower part of the calyx of 
this species. 

FormaHon and locality. — Keokuk horizon of the Tullahoma forma- 
tion. White's Creek Springs, Tennessee( ?) . The specimen in Doctor 
Troost's collection bore no locality label, but as it is preserved in the 
same manner as his material from White's Creek Springs it is probably 
from that locality. Keokuk, Iowa; Nauvoo, Hamilton, and Warsaw, 
Illinois; Way land, Clark County, Missouri. 

Cat. No. 39977, U.S.N.M. 

Subclass DICYCLrICA Bather. 
Order DICYCLICA INADUNATA Bather. 

Suborder CYATHOCRINOIDEA Bather. 

Family CYATHOCRINID^ Bather. 
Genus CYATHOCRINUS Miller. 

CYATHOCRINUS BRITTSI Miller and Gurley. 
Plate 15, figs. 2, 3. 

Ci^aihocnmtes tennesseeas Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850 
(runnen nudum); MSS., 1850. 

Cyalhoerinus tennesseeus Wachsmuth and Sprinoer, Rev. Palseocrinoidea, I, 
1879, p. 149 (catalogue name). 

Cyathocrintu tennesseex Miller, North Amer. Geol. and Pal., 1889, p. 237 (cata- 
logue name). 

Cyathocrinus brittti Miller and Gurlet, Bull. No. 7, Illinois State Mus. Nat. 
Hist., 1895, p. 70, pi. iv, figs. 35, 36. 

The following description is by Troost: 

This crinoid was at first mistaken for a species of Siderocrinites Troost with which it 
has some resemblance, but it differs from it by having only a single quadrilateral 
interscapular whereas the Siderocrinites has five intercostals. 

It is basin-shape. — Its horizontally projecting scapulars [radials] give to its superior 
part a pentagonal form. Its subpentagonal costals [basals] are so short that they 
appear almost triangular. Its pelvis [base composed of five infrabasals] is small being 
almost entirely taken up by the circular cicatrice of the column. 

It occutB in Decatur County, Tennessee. 
63330-09 6 
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Observations. — ^The figures of Miller and Gurley correspond with 
Doctor Troost's specimen so closely that except for a slight diflFerence 
in size they might have been drawn from it. 

Formation and locality. — Brownsport limestone (?) Decatur County , 
Tennessee; Burlington (?), Sedalia, Missouri. 

The crinoids collected by Troost in Decatur County are from the 
Brownsport limestone, while this species is recorded by Miller and 
Gurley from the Burlington. Notwithstanding the great discrepancy 
in horizon these fossils are too closely similar to be considered dis- 
tinct species, yet it is imlikely that a species would persist imchanged 
from the Brownsport to the Burlington. There is probably an error 
in the labelling of one or other of the specimens. The manner of 
preservation of Troost^s fossil is precisely like that of other speci- 
mens from the Brownsport limestone of Decatur Coimty , which would 
favor Doctor Troost' s label as being the correct one; but the point 
could best be settled by finding other specimens of the species at 
either locality. 

Cat. No. 39948, U.S.N.M. 

CYATHOCRINUS GLOBOSUS TrooBt. 
Plate 5, figs. 17, 18. 

Cyathrocrinites globosus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 60 (nomen nvdum); MSS., 1850. 
Cyathocrinus globosus Wachsmuth and Springer, Rev. Palseocrinoidea, I, 1879, 

p. 148 (catalogue name). — Miller, North Amer. Geol. and Pal., 1889, p. 235. 

The original description by Troost is as follows: 

This and the following species, ZeacrinvLs depressus, are in the same cat^ory with 
the C. crateriformis [Eupachycrinus boydi]. It differs from the preceding in being 
more elevated, the costals [basals] being in proportion much larger. The pelvis [base] 
does not penetrate into the body but is level with the surface of the cup — and the 
angles of the pelvis [infrabasal plates] being more acute and running partly between 
the costals [basals] gives it the form of a star, which is perforated by a pentagonal 
aperture. 

It occurs in Decatur County, Tennessee. 

Observations, — The specimen representing this species is missing 
and Troost^s description and figures are published without change. 

Formation and locality. — ^Brownsport limestone. Decatur County, 
Tennessee. 

CYATHOCRINUS (?) MUNICIPALIS (TrooBt). 

Plate 11, fig. 5. 

PoteriocriniUs municipalis Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 

1850, p. 61 {nomen ntidumVy MSS., 1850. 
Poteriocnntuf municipalis Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 

p. 392 (catalogue name).— Wachsmuth and Springer, Rev. Palseocrinoidea, 

I, 1879, p. 152 (catalogue name).— Miller, North Amer. Geol. and Pal., 

1889, p. 274 (catalogue name). 

The original description by Troost is as follows : 

It differs only from the Poteriocrinites nobiliSf represented in Phillips (Geol. of 
Yorkshire Pt. 2, pi. 3, fig. 40) in the subdivision of the fingers. 
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Observations, — This species is referred with much doubt to the 
genus Oyathocrinus, The radials are now separated, but whether 
this separation is due to compression or whether interbrachials were 
formerly present can not be determined from the specimen. 

The specimen may be compared with species of Botryocrinus in 
the form of the dorsal cup and the arrangement of the plates on the 
anterior side. The posterior side is imbedded in the matrix, hence 
it is impossible to determine the presence or absence of a radianal. 

The arms show no trace of the* stronger rami characteristic of 
Botryocrinus, but instead the lateral bifurcations are equal in size 
with a greater number of brachials in 'Hhe admedian branch of the 
dichotom," as described by Bather for the genus Oyathocrinus. The 
species is referred to Cyathocrinus more from the character of the 
arms than from the calyx, which is too poorly preserved to define the 
position of the species. 

Formation and locality, — St. Louis limestone, Lawrence County, 
Tennessee. 

Cat. No. 39937, U.S.N.M. 

Suborder DENDROCRINOIDBA Bather. 

Family DENDROCRINIDiE Bather. 
Genus DENDROCRINUS Hall. 

DBNDROCRINUS PCLYDACTYLU8 (Shumard). 

Homocrinus polydaclylus Shuhabd, Trans. Acad. Sci. St. Louis, I, 1857, p. 78, 

pi. I, fig. 6; II, No. 2, 1866, p. 378 (catalogue name). 
Cifalhocrinites conglobatus Tboost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 

1850, p. 61 (nomen nvdum); MSS., 1850. 
Dendrocrintu polydaclylus Meek, Geol. Surv. Ohio, Pal., I, 1873, p. 22, pi. m, 

bis., fig. 9.— Wachsmuth and Springer, Rev. Paleeocrinoidea, I, 1879, p. 77 

(catalogue name). — Miller, North Amer. Geol. and Pal., p. 239 (catalogue 

name). 

The description by Troost is as follows: 

Pelvis unknown — It is small, inserted in a deep cavity, supported by a cylindrical 
column. Costals [infrabasals] composed of almost spherical plates, laterally com- 
pressed — ^the superior part cuneiform. Scapulars [basals] placed in the re-enter- 
ing angles of the costal series [infrabasals], are very tumous, their superior maigin is 
cuneiform supporting two bifurcated arms. 

It is spread out over limestone entirely composed of Orthis [Dalmanella] Ustudinariaf 
Leptena [Rafinesquina] altemata and others. 

Occun in the vicinity of Nashville, Davidson County, Tennessee, and in the State of 
Ohio. 

Observations. — ^The radials of this species are somewhat crushed 
and displaced, and Doctor Troost has evidently mistaken the basals 
for radials, assuming the existence of a circle of minute plates below 
the true infrabasals. The latter are large and tumid plates. 
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Formation and locality. — Richmond group. The exact locality of 
this specimen is not known, but precisely similar specimens are found 
in the Richmond formation of Ohio and Indiana. 

Cat. No. 39950, U.S.N.M. 

Family BOTRYOCRINIDiE. 

Genus BARYCRINUS Wachsmuth. 

BARYCRINUS 8TELLATUS (Hall). 
Plate 8, figs. 6, 7, 8. 

Cyathocrinites sullatua Troost, Proc. Amer. Aas. Adv. Sci., II (read 1849), 1850 

{nomen nudum) \ MSS., 1850. 
Cyathocrinus sullatus Hall, Rep. Geol. Surv. Iowa, I, Pt. 2, 1858, p. 623, pi. xvi, 

figs. 3, 8.— Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 364 

(catalogue name). 
Cyathocrinus quinquelohus Meek and Worthen, Proc. Acad. Nat. Sci. Phila., 

1865, p. 150; Geol. Surv. Illinois, III, 1868, p. 519, pi. xx, fig. 6a, h. 
Barycnnus sullatus Wachsmuth and Springer Rev. Palseocrinoidea, I, 1879, p. 

103 (catalogue name).— Keyes, Missouri Geol. Surv., IV, 1894, p. 210.— Weit 

LER, Bull. No. 153, U. S. Geol. Surv., 1898, p. 122 (catalogue name). 

The original description by Troost is as follows : 

The cup is basin-shape. The pelvis, near the base, is beautifully carved with a 
figure composed of a double undulated circle twisted in such a manner as to give it 
the resemblance of a rose, in the centre of which the column is inserted. The five 
sides of this pelvis [infrabasals] support five tumid almost acute conical costals [baaals] 
giving it the form of a star — this star forms the base of the cup. In the re-entering 
angles of it are placed five sub pentagonal tumid scapulars [radials] and one inter- 
scapular [anal plate]. The scapiilars [radials] have a broad sloping superior surface 
which supports the arms. It occurs in Stewart County, Tennessee. 

Observations. — HalPs specimen, which must now serve as the type 
of the species, is not so well preserved as that of Troost, and the latter 
should have been used as the type, since it is the specimen first de- 
scribed under the name of steUatus. 

Formation and locality. — Keokuk horizon of the Tullahoma forma- 
tion. Stewart County, Tennessee; Warsaw, Illinois; Boonville, 
Curryville, Pike County, Missouri. 

Cat. No. 39942, U.S.N.M. 

BARYCRINUS PENTASPHERICUS (TrooBt). 
Plate 5, figs. 7, 8. 
Cyathocrinites pentasphericus Troost, MSS.,^ 1850. 
The original description by Troost is as follows: 

It is a basin-shaped, transversely pentagonal cup. Pelvis [infrabasal plates]— 
nearly entirely taken up by the circular impression of the column. The coetala 
[baaals] have a pentagonal contour, but exhibit externally five hemispherical projec- 
tions between which are placed five hemispherical scapulars [radials], truncated in 
such manner as to show five circular planes, having a furrow running inwardly from its 
[each] superior maigin; upon this circular plane were attached five anxts. 
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It OCCI118 in m ailioeoaB i<TmtM one mile fraa WiodbarT en Ui^ niftd lo U*cMiiuii« 
ville, WaiTOi County, TeDnenee. DeiraimB — vae d»x>vpfvd by Ptol, J«bm» M. 
Safford of Lebanon. 

Observations. — ^Hall [1858, p. 625] hAs compared this species with 
his Oyaihocrinus tumidfUy from which it differs in the deeper, narrower 
cup and the larger colunm. The species differs fiom Barycrinus sulh 
tumidus Meek and TTorthen in its small size and in having the basals 
smaller than the radials instead of larger, as in the latter species. 
The arm facets are also proportionally laiger and are nenrty vertical 
in position. 

BarycrintLS petUasjiheriefis bears a close superficial resemblance to 
Barycrinus geometricus Meek and Worthen, but that species is said to 
lack the anal plate which is well developed in B. pentasphrricus. 
The column is also proportionally smaller in the former species. 

Formation avd locality. — Keokuk horizon of the TuUalioma forma- 
tion. Locality as given above. 

Cat. No. 39947, U.S.N.M. 

BARYCRINUS HOVEYI (Hall). 

Cyathoarinius comigatus Troost, Proc. Amer. Asb. Adv. Sci., II (road 1840), 

1850, p. 60 {Twmen nudum); MSS., 1850. 
Cyathoerinus hoveyi Hall, Descr. New Species Grin., 1861, p. 5; Joum. Boaton 

Soc. Nat. Hist., VII, 1861, p. 293.— Shumard, Trans. Acad. Sci. St. Louis, 

II, 1866, p. 362 (catalogue name). 
ScajMocrinus hoveyi Hall, Photo. Plates of Crinoids, 1872, pi. v, fig. 11. 
Barycrinus hoveyi Meek and Worthen, Geol. Surv. Illinois, V, 1873, p. 486, pi. 

xm, fig. 1. — Wachsmuth and Springer, Rev. Palaeocrinoidea, I, 1879, p. 

102 (catalogue name).— Miller, North Amer. Geol. and Pal., 1889, p. 226 

(catalogue name).— Keyes, Missouri Geol. Surv., IV, 1894, p. 209.- Weller, 

Bull. No. 153, U. S. Geol. Surv., 1898, p. 120 (catalogue name). 
Cyathoerinus cormgatui Wachsmuth and Springer, Rev. Palsocrinoidoa, I, 

1879, p. 148 (catalogue name). — Miller, North Amer. Geol. and Pal., 1889, 

p. 235 (catalogue name). 

The description by Troost is as follows: 

It is coarsely wrinkled. The wrinkles proceed in high ridges from the pentagonal 
pelvis [infrabasal plates], they bifurcate on the costals [bamlH] and enter on IxAh siden 
into the scapulars [radials] where they join with the ridge that prw^oi;dN from the 
opposite side, forming in this manner five 8ubrhomlx)idal, elongated depn;mionfi on 
the surface of the body. The scapulars [radials] are deeply truncated for the nti'o^y' 
tion of arms. The whole was surrounded by a granulated integument whirh in Ntill 
partly attached to the body. 

Observations, — Troost's specimen is a young individual of tliia 
species of which neither the arms nor column are presented « 

Formation and locality. — Keokuk horizon of ttie Tullalu^ma fonna- 
tion. Harpeth Ridge, Davidson County, Tennessee; CrawfordKville^ 
Indiana; BoonTHle, Missouri; Keokuk, Iowa. 

Cat. No. 39M5, U.S.X.M. 
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BARYCRINU8 EXPANSUS MUler and Gurley. 

Baryennus expansua Miller and Gurlet, Bull. No. 5, Illinois State Mas. Nat. 
Hist., 1894, p. 41, pi. IV, fig. 2.— Wbller, Bull. No. 153, U. S. Geol Surv., 
1898, p. 119 (catalogue name). 

An unlabeled specimen in the Troost collection is evidently of this 
species. It shows the upper part of the calyx and two arm bases only. 

Formation arid locality. — Keokuk horizon of the Tullahoma forma- 
tion. White's Creek Springs, Tennessee. 

Cat. No. 39978, U.S.N.M. 

Family SCAPHIOCRINIDiE Bather. 
Genus SCAPHIOCRINUS Hail. 

SCAPHIOCRINUS HUNTSVILLA Worthen. 

Plate 6, fig. 11. 

Cyaihocnnitea roenwrii Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 
p. 61 (noTnen nudum); MSS., 1850. 

Soapkiocrinus huntsvillx Worthen, Geol. Surv. Illinois, V, 1873, p. 534, pi. xx, 
fig. 1. — Wachsmuth and Springer, Rev. Palseocrinoidea, I, 1879, p. 113 
(catalogue name).— Miller, North Amer. Geol. and Pal., 1889, p. 280 (cata- 
logue name).— Weller, Bull. No. 153, U. S. Geol. Surv.*, 1898, p. 544 (caU- 
logue name). 

OyaJthocrinus roemeri Wachsmuth and Springer, Rev. Palaeocrinoidea, I, 1879. 
p. 149 (catalogue name). — Miller, North Amer. Geol. and Pal., 1889, p. 236 
(catalogue name). 

The following description is by Troost : 

The characters of this delicate crinoid, for the greatest part imbedded in compact 
limestone, can not be easily ascertained, the joints of the plates being mostly oblit- 
erated when disengaged from its surrounding limestone. In fact those that I dis- 
covered in the State of Tennessee were too imperfect to show its construction, and I 
owe to the kindness of Dr. Newman, of Hunts ville, Alabama, the one which has served 
for my description, even in this, the joints of the plates forming the cup are not very 
plain. 

The cup is inverted conical, small and supported by a slender cylindrical column 
composed of alternating small and large joints with rounded margins. The five arm 
joints form the superior rim of the cup, from which proceed ten tentaculated hands, 
which after ascending six or seven [nine or ten] joints receives a cuneiform joint where 
they are subdivided into four tentaculated fingers. 

Occurs in Maury County, Tennessee, near Duck River, and in the vicinity of Himts- 
ville, Alabama, both Carboniferous limstone. 

Observations, — The difference between Troost's specimen and that 
described by Worthen is chiefly one of size. The similarity in the 
arrangement of the caljrx plates, so far as these are preserved, the 
mode of branching of the arms and the cuneiform arm plates have 
led to placing them in the same species. 

The arms of Doctor Troost's specimen are broader near the base 
and the dorsal cup larger than shown in his figure. 
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Formation and locdHiy. — St. Louis limestone. Near Huntsville, 
Alabama; Maury County, Tennessee. 
Cat. No. 39944, U.S.N.M. 



SCAPHIOCRINUS, 

Plate 6, fig. 5. 

CyathoarinUet plamu (?) Troost, Proc. Amer. Aas. Adv. Sci., II (read 1849), 1850, 
p. 61; MSS., 1850. 

The original description by Troost is as follows: 

Tlie body of Hub crinoid and its column reeembles the CyathocriniUs planus of Miller, 
except that the scapulaiB have not the horse-shoe shape impression. It is impossible 
from the present state of our fossil to say whether there existed any difference in the 
c<Mistruction of arms, hands, etc. 

It is partly imbedded in an argillaceous sandstone which lies above the aluminous 
shale. This argilo-siliceous stratum has the appearance of chert or homstone, at other 
places it resembles more or less tripoli, and is sometimes used as such. Large tracts 
of it pervade middle Teimessee in which no traces of organic remains can be found. 
Again we find spots where Syringopora and Catenipora occur, and at other places we 
find the rock entirely composed of several species of FenesteUa amongst which are the 
F. priaca and F, antiqiM. In this deposit also the rich iron ores (hydroxide of iron) 
of Middle Teimessee are situated. It is below the coal. M. Devemeuil considers it 
as Devonian. 

Stewart County, Tennessee. 

Observations. — This specimen is embedded in the matrix with the 
posterior interradius down, and only indistinct molds of the arm 
plates showing. The infrabasals are large, pentagonal; basals hex- 
agonal, about equal in length and width; radials wider than long and 
truncated across their entire width for the reception of the arms. 
These characters indicate the genus ScaphiocrinuSj but from the con- 
dition of preservation it is impossible to tell whether or not the speci- 
men belongs to an already described species. 

The arms are not as large or as simple as represented in Doctor 
Troost's figure, and the longitudinal ridges shown there are entirely 
wanting in the specimen. The arms are apparently about half the 
width of the radials, with strongly wedge-shaped plates, and they 
seem to branch once or twice above the radials. The column plates 
are circular, thin, and alternate in size. 

The specimen bears some resemblance to Poteriocrinua verus Miller 
and Gurley, but the arm plates are shorter, the sides of the body 
more curved, and it is probable that the arms branch below the fifth 
or seventh plate above the radials. 

Formation and locality. — Keokuk horizon of the Tullahoma forma- 
tion. Stewart Coimty, Tennessee. 

Cat. No. 39949, U.S.N.M. 
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FamUy SCYTALOCRINiPiE Bather. 
Genus SCYTALQCRINUS Wachsmuth and Springer. 

SCYTALOCRINUS (?) GRACILIS (Troost). 

Plate 11, fig. 9. 

Agassizocnnites ffradlia Troost, Proc. Amer. Abb. Adv. Sci., II (read 1849), 1850, 

p. 62 {rumien muhm); MSS., 1850. 
SoajMocrinuB gracilis Hall, Rep. Geol. Surv., Iowa, I, Pt. 2, 1858, p. 551. 
Agassizoainus gracilis Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 

352 (catalogue name). — Wachsmuth and Springer, Rev. Palseocrinoidea, 

III, 1886, p. 265 (catalogue name).— Miller, North Amer. Geol. and Pal., 

1889, p. 221 (catalogue name). 

The description by Troost is as follows: 

The general form of this crinoid is that of an inverted cone — composed of smooth 
plates. 

Pelvis [infrabasals] £ve? triangular — superior margin more or less convex, so as to 
form, when joined together, a cup having five slightly reentering angles. No trace 
of the insertion of a column is visible at the base. 

Gostals [basals], five subpentagonal. They are placed in the slightly re-entering 
angles of the pelvis pjase]. 

Scapulars [radials] five, subquadrilateral — they are placed in the reentering angles 
of the costals [basals] and support: — 

Arms [primaxilfl] — five — they are more or less cylindrical, contracted in the middle 
and terminate in a cuneiform summit which supports two hands. 

The capital integument seems to have been much elevated towards the centre, and 
was covered with polygonal plates. In my specimen the external surface is eroded 
and shows the joints of the plates of this capital integument from which it appears 
that they were surrounded by numerous spines intruding between those of the adjoin- 
ing plates. This integument, as far as I can judge from my specimen, is larger than the 
whole body, from its base to its scapulars. 

Occurs in the base of the Cumberland Mountains, Tenn., and in the vicinity of 
Huntsville. Alabama. 

Ohservations. — This species was referred by Troost to the genus 
Agassizocrinus on account of the absence of a column, but it diflfers 
from Agassizocrinus in the smaller size of its infrabasals, in having 
basals smaller than radials, and radials truncated across their entire 
upper margin for the reception of the arms. The sutures between 
radials and primibrachs are gaping. 

In these and in other features, except in the absence of a column, 
the specimen shows the characters of Scytalocrinus Wachsmuth and 
Springer. There is but one individual of the species in the collection, 
and the absence of a column in this case is believed to be accidental. 
The plates of the anal area and of the left postero-lateral ray are 
much distorted; hence it is probable that the crinoid lost its stem 
when yoimg and lay on its side as it grew, producing the irregularity 
observed in the plates of that side. Four of the infrabasals meet in 
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a point at the center cf the bftse, i>ui ihe pcksterior infrahassid is 
smaller -and does not qpivt le^ch the center. 

If the discoTeiy of other stemles individuals of this species should 
show the absence of a cohunn to be a constant feature they wouki 
constitute a new genus, since they differ in the lesspects enumerated 
aboTe from the stemless genus ^paafta>m><v^, but pending such dis- 
covery the sing^ qiecimen at hand is placed with the genus Scytalo- 
crinus, to which it is evidently closely leUted. 

This species is distinguished from S. d^cahrachiatMS Hall, its nearest 
ally, by the proportionally laiger infrabdisals, hexagonal instead of 
pentagonal basals, and by the strong median constriction of the 
primaxils. 

The plates of the large central sac are weU shown. The margins 
are cut into slender fringes by the elongate slit-Uke pores which cross 
the suture lines between them. 

Formation and locality. — St. Louis limestone. Huntsville« Ala- 
bama. 

Cat. No. 39917, U.S.X.M. 

Genus ZEACRINTJS Troost. 

ZeaeriniUa Troost, Proc. Amer. Abb. Adv. Sci., II (read 1S49), 1850, p. 61 (nomoi 
nudum); MSS., 1850. 

Zeaerinus Hall, Geol. Surv. Iowa, I, Pt. 2, 1858, p. 544.— Meek and Wortbbn, 
Geol. Rep. lUinois, II, 1860, p. 186.— Shumard, Trans. Acad. Sci. St, Louis, 
II, No. 2, 1866, p. 398.— Wachsmuth and Springer, Rev. Palaeocrinoidoa, I, 
1879, p. 125.— Miller, North Amer. Geol. and Pal., 1889, p. 288. -Zittbl, 
Text-Book Pal. (Eastman trans.), 1896, p. 160.— Bather, A Treatise on 
Zoology, III, The Echinoderma, 1900, p. 180. 

The original description by Troost is as follows: 

If the number of plates that compose the body of an Encrinite determine its genus, 
then the one under consideration must perhaps be placed in that of the CyathocrinitfB, 
but if the arrangement of these plates is also necessary to determine its genus then 
this crinoid can not belong to the Cythocrinites and forms a new genus, to which I have 
applied the name of Zeacrinites. « 

Observations. — Doctor Troost's remarks, together with a detailed 
description and diagram of plates^ were published by Hall (1868, 
p. 544). 

^ZeacrinUet from Zea — maize — one of my negro servants, being present when I found 
this specimen — ''Ah ! Masse '' (he said) "a petrified com cob " ! in faf;t it resembles ai 
much a com cob, as an Apiocrintu resembles a pear or a Rhodocrintis a r(me. Ho I am 
indebted for the name of this fossil to a descendant of an African race. I gave it (m\y a 
scientific appearance, to which I have joined the name of another plant which adamn 
our western forests by the beauty of its flowers and dclicary of its f>erfumc namely the 
magnolia, by which I was surroimded when I found it. 
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ZBACRINU8 MAGNOLIAPORMI8 (Owen and Norwood). 
Plate 12, figs. 3, 4. 

CyathocnmL8 Tnagnolixformis Owen and Norwood, Res. Protozoic Garb Rocks 
Kentucky, 1846. 

Zeacrinites Tnagnoliaeformia Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 
1860, p. 61 (nomen nudum); MSS., 1850. 

Zeacrinui magnoliaeformia Hall, Rept. Geol. Surv. Iowa, I, Pt. 2, 1858, pp. 544, 
684. — ^Wachsmuth and Springer, Rev. Paleeocrinoidea, 1, 1879, p. 128 (cata- 
logue name). — Miller, North Amer. Geol. and Pal., p. 288 (catalogue name). — 
Keyes, Missouri Geol. Surv., IV, 1894, p. 214.— Weller, Bull. No. 153, 
U. S. Geol. Surv., 1898, p. 652 (catalogue name). 

Poterioerinu^ (Zeacrinus) magnoliaeformis Shumard, Trans. Acad. Sci. St. Louis, 
II, No. 2, 1866, p. 398 (catalogue name). 

The original description by Troost is as follows: 

It is elongated, cylindrical. Pelvis [infrabasal plates] — small pentagonal 7 Divided ? 
[composed of five minute infrabasals]. 

This supposed pelvis lies in a deep cavity and is supported by a cylindrical column 
having a circular [pentalobate] alimentary canal [lumen]. The cavity being mostly 
fitted by the column — the form and even the existence of the pelvis [infrabasals] is 
very uncertain. 

Costals, [radials] five, subtriangular, tumid — superior maigin concave, and the lower 
convex, and being bent inwardly they form the base of the body and the sides of the 
cavity in the bottom of which, the pelvis ? is situated. 

Scapulars [primaxils] five — compressed pentagonal; four of them being placed imme- 
diately upon the concave surface of the costals [radials] and one upon an interscapular 
[first primibrach], their superior margin being cuneiform. 

The scapulars [radials] support five arms, upon which follow immediately ten hands, 
which, after 2 or 3 [3 or 4] joints, have a cuneiform joint, dividing them into two fingers 
[branches] one of which continues single while the others about 5 joints distant, bi- 
furcates again, and continues then without any further division. 

I found some mutilated specimens in the Devonian [?] strata in Tennessee. The 
specimen represented [fig. 3, pi. 12] is from the vicinity of Himtsville, Alabama. The 
limestone in which it is imbedded, resembles mineralogically that of the vicinity of 
Nashville which is Silurian; but in Alabama it lies immediately below the Carbon- 
iferous strata of Mount Sano, which is characterized by PentremiUs, 

Observations. — In the Report of the Geological Survey of Iowa (Vol. 
I, Pt. 2) Hall published Troost's description of this species as a foot- 
note in connection with his description of the genus, and later in the 
same report (p. 684) he published his own detailed description of the 
species. A diagram of the plates of Troost's specimen accompanies 
this description, but no figure of the type was given. 

Formation and locality. — Kaskaskia limestone. Huntsville, Ala- 
bama; Grayson County, Kentucky; Chester, Illinois. Hall reports 
the species from Tennessee, but as he describes Troost's specimen 
only and gives Tennessee as its locaUty, the reference is doubtless 
an error. 

Cat. No. 39936, U.S.N.M. 
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Genus COELIOCRINUS ^A/hite. 

COELIOCRINU8 CARINIFEROUS (Worthen). 

CyathocnniUs inflatui Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 61 {rumen nudum); MSS., 1850. 
Zeaainus eariniferous Worthen, Geol. Surv. Illinois, V, 1873, p. 535, pi. xx, fig. 4. 
Ofathocrinus inflatuB Wachsmuth and Springer, Rev. PaUeocrinoidea, 1, 1879, p. 

148 (catalogue name). 
Codiocnnus cann^erot» Wachsmuth and Springer, Rev. Pabeocrinoidea, 1, 1879, 

p. 133 (catalogue name). — ^Miller, North Amer. Geol. and Pal., 1889, p. 233 

(catalogue name).— Weller, Bull. No. 153, U. S. Geol. Surv., 1898 p. 185 

(catalogue name). 

The description by Troost is as follows: 

This crinoid deviates somewhat from the genus Cyathocrinites having instead of one 
interscapular [interbrachial], four small plates which occupy a space partly between 
the costals [radials] and the scapulars [primaxils], and the scapulars [primaxils] rest 
immediately upon the costals and not between them. The pelvis [base] is divided 
into five plates, which support five subpentagonal costals [radials] and these support 
fiv3 pentagonal scapulars [primaxils], upon which follow five arms with cuneiform 
terminations supporting two hands, being subdivided into two feathered fingers. 

The capital integument is remarkable in this species. It does not, as in most of the 
crinoidea, terminate in a proboscis like aperture, or in a simple dome; but it rises above 
the cup, contracting gradually till it has about half the diameter of the cup when it 
increases again gradually in size, surpassing the diameter of the cup and terminates 
globular. The whole of the coronal integument resembling an elongated inflated blad- 
der, much surpassing in length the whole cup — The cup of the specimen now before 
me, from its base to the superior part of the costals [radials] having about 6 mil. m. 
in height, while from the superior part of the costals [radials] to the termination of the 
integument its height is 18 mil. m. and its greatest diameter 9 mil. m. 

Occurs very rarely in the oolitic limestone of the Cumberland Mountains, in Ten- 
nessee, and more abundantly in the vicinity of Huntsville, Alabama. 

Observations. — ^The Troost collection contains four well-preserved 
specimens of this little species. Three of them show the balloon- 
shaped ventral sac distinctly, and one has the anal area especially 
well preserved. 

Formation and locality. — St. Louis limestone. Near Himtsville, 
Alabama; Cumberland Mountains, Tennessee. 

Cat. No. 39943, U.S.N.M. 
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Genus HYDREIONOCRINUS de Koninck. 

HYDREIONOCRINU8 DEPRE8SU8 (HaU). 
Plate 11, figs. 6, 7, 8. 

CyathoainiUs depresms Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 61 {nomen nvdum)\ MSS., 1850. 
Zeacarinus depresms Hall, Rep. Geol. Surv. Iowa, I, Pt. 2, 1868, p. 545, text 

figs. 66, 67. 
PoteriocnntLs {Zeamnus) depressus Shumard, Trans. Acad. Sci., St. Louis, II, 

No. 3, 1866, p. 362 (catalogue name). 
Hydreionocrinus depressus Wachsmuth and Springer (not Wetherby), Rev. 

PaUeocrinoidea, I, 1879, p. 131 (catalogue name). — Miller, North Amer. 

Geol. and Pal., 1889, p. 256 (catalogue name).— Weller (in part). Bull. No. 

153, U. S. Geol. Surv., 1898, p. 310 (catalogue name). 
Cyathocrinus <2epre8«te« Wachsmuth and Springer, Rev. Palseocrinoidea, I, 1879, 

p. 148 (catalogue name). 

The original description by Troost is as follows: 

It differs from the C. crateri/ormis [Eupachycrirvus hoydi] by being lees elevated — 
but it differs more particularly in the form of the costals [basals] and scapulars [radi- 
als] — the first shooting up lanceolate along the sides of the cup, whCe the latter (costals) 
[radials] being irregularly pentagonal with curvilinear edges fill up the interstices 
between the costals p^asals]. The interscapulars [anal and right tube plate] are regular 
hexagons. 

It occurs near White's Creek Springs, Davidson County, Tennessee, and in the 
vicinity of Huntsville, Alabama, both Carboniferous. 

Observations, — In connection with his description of the genus 
Zeacrinus, Hall has pubUshed a brief description of this species, with 
diagrams of the plates, both exterior and interior views. 

The excellent state of preservation of the dorsal cup of the type- 
specimen illustrates well the character of the thick plates of which 
it is formed. The inf rabasals have the form of pentagonal prisms, of 
which the large bases form the inner floor of the calyx, while their 
truncated apices are the small infrabasals concealed beneath the 
column on the outside. The basals, which are large and petalloid on 
the outside, have only their tips showing in the angles between the 
infrabasals on the inside of the calyx. The long radianal extends 
downward between the posterior basal and the adjacent radial until 
its tip truncates that of an infrabasal plate. The special anal and 
right tube plate are preserved, as shown in the figures. 

The arms, column, and tegmen are unknown, but the species 
may be referred to Hydreionocrinus on accoimt of the similarity 
of the calyx to those of imdoubted species of the genus. 

Formation and locality, — Chester limestone. Near Himtsville, 
Alabama. Troost reports the species also from White's Creek 
Springs, Tennessee, but the four specimens in his collection are 
evidently all from one locality, and as their method of preserva- 
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lion resembles that of material from Huntsville, the latter reference 
may be an error. 
Cat. No. 39969, U.S.N.M. 

HYDRBIONOCRINU8 SPINOSUS, new name. 

Hydreionocrintui depressus Wetherby, Joum. Cincinnati Soc. Nat. Hist., Ill, 
1881, p. 325, pi. IX, figs. 1-4, 6.— Weller (in part), Bull. No. 153, U. S. 
Geol. Surv., 1898, p. 310 (catalogue name). 

The specimens representing this species were carefully described 
by Wetherby (1881, p. 325) and referred to Zeacrinus depressus 
(Troost) H^ on the authority of Mr. Wachsmuth, although the 
author himself differed from Wachsmuth on the subject of the 
specific identification. He says, *' Though Mr. Wachsmuth, to 
whom I have sent specimens of these crinoids, refers them to the 
species described by Meek and Worthen under the name of Zeor- 
criwus armigeTf Proc. Acad. Nat. Sci. Phila., and Z. depressus Troost, 
as defined by Hall,** I have every reason to believe that this ref- 
erence is incorrect and that the fossils here figured are undescribed 
species. I do not, however, forget Mr. Wachsmuth^s claim to be 
regarded as the highest American authority on these fossils, and 
refrain from adding any new names to the forms herein described 
at present, the more especially as I have had no authentic exam- 
ples of the two species above mentioned with which to compare 
the specimens now under consideration and must therefore rely 
upon my own interpretation of the descriptions and figures in illus- 
tration of the species mentioned." 

With the types of Hydreionocrinus depressus before me for com- 
parison with Professor Wetherby's careful description and figures, 
it is evident that he was correct in beUeving that his specimens 
constituted a species distinct from that of Troost. The basals of 
Wetherby's type are relatively much shorter than those of H. de- 
pressuSf having a length about equal to the width, and the long 
radianal plate of the latter is represented in the former by a short 
hexagonal plate, no part of which occupies a position between a 
basal and radial. 

The first of the species mentioned above, H, armigeTy has already 
been separated by Wachsmuth and Springer (1886, p. 245) as H, 
weiherhyiy and for the second the name /Z. spiriosus is now proposed. 

FomuUian and locality. — Chester group. Pulaski County, Ken- 
tucky. 

a Geol. Rep. Iowa, I, Pt. 2, p. 546. 
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Family CROMYOCRINEDiE Bather. 
Genus EUPACHYCRINUS Meek and \A^opthen. 

EUPACHYCRINU8 MANIPORMI8 (Yandell and Shumard). 
Plate 11, fig. 4. 

Cyathoarinus maniformis Yandell and Shumard, Contr. Geol. Kentucky, 1847, 
p. 25, pi. I, fig. 2. 

Cyathocrinites gracilis Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 
1860, p. 61 (rumien nudum); MSS., 1850. 

Zeaainus maniformis Hall, Rep. Geol. Surv. Iowa, I, Ft. 2, 1858, p. 682, 
pi. xxv, fig. 8.— Shumard, Trans. Acad. Sci. St. Louis, II, 1866, p. 399 
(catalogue name).— Miller, North Amer. Geol. and Pal., 1889, p. 288 (cat- 
alogue name). 

Scaphiocrinus gracilis Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, 
p. 362 (catalogue name). 

PoUrioarinus (ScytalocrintLs) maniformis Wachsmuth and Sprinoer, Rev. 
Palseocrinoidea, I, 1879, p. 117 (catalogue name). 

Ewpachycrinus maniformis Wachsmuth and Springer, Rev. Palseocrinoidea, III, 
1886, p. 249 (catalogue name).— Keyes, Missouri Geol. Surv., IV, Pt. 1, 1894, 
p. 217.— Weller, Bull. No. 153, U. S. Geol. Surv., 1898, p. 265 (catalogue 
name). 

The description by Troost is as follows: 

The pelvis is not visible. The costals [basals] are lanceolate, supporting in the 
re-entering angles five pentagonal scapulars [radials], upon which rest a cuneiform arm 
each supporting two hands. 

Occurs near Sparta, White County, Tennessee, accompanied with PerUremites in 
oolitic limestone — I found it also near Huntsville, Alabama. — Both Carboniferous. 

Ohservdtians, — The original description of this species is meager, 
but being accompanied by a good figure, it is possible to identify 
other specimens with the type. Hall published in 1858 (p. 682) an 
accurate and detailed description of the species. His figure repre- 
. sents a specimen with only one arm in the left postero-lateral ray, 
but, as he suggests, this is probably an abnormal individual. The 
specimen in the Troost collection has the normal two arms in this ray. 

Formation and locality, — ^Kaskaskia limestone. Near Sparta, White 
County, Tennessee; Huntsville, Alabama; Chester, Illinois; Grayson 
County, Kentucky. 

Cat. No. 39946, U.S.N.M. 



TBOOST's CBINOIDS of TENNESSEE — E. WOOD. 95 

BUPACHYCRINU8 BOYDII M«ek and Worthen. 
Plate 7, figs. 1, 2, 3, 4, 5. 

CyathoainUes crateriformis Troost, Ptoc. Amer. Ass. Adv. Sci., II (read 1849), 
ISaO, p. 61 (nomen nudum); MSS., 1850. 

Eupadiycrinus boydii Meek and Wosthen, Proc. Acad. Nat. Sci. Phila., 1870, 
p. 30; Geol. Surv. Illinois, V, 1873, p. 554, pi. xxi, fig. 6.— Wachsmuth and 
Springer, Rev. Palseocrinoidea, 1, 1879, p. 138 (catalogue name); III, 1886, 
p. 249.~MiLLER, North Amer. Geol. and Pal., 1889, p. 245 (catalogue name).— 
Wellbr, Bull. No. 153, U. S. Geol. Surv., 1898, p. 264 (catalogue name). 

Cy(Uhocrinu8 araUriformis Wachsmuth and Springer, Rev. Palfieocrinoidea, I, 
1879, p. 148 (catalogue name).— Miller, North Amer. Geol. and Pal., 1889, 
p. 235 (catalogue name). 

The description by Troost is as follows: 

Our crinoid resembles in external form some species of the genus Poteriocrinites par- 
ticularly the P. granulosus of Phillips; but if we observe the arrangement of the plates, 
it can not be classed in this genus. According to Phillips Poteriocrinites is composed of 
a pelvis [infrabaaals] (not known to Miller) and five costals [basals] (pelvis of Miller) 
consequently Miller's becomes a second series of costals [radials]. The craUriformis 
is composed of a pentagonal pelvis divisible into four [five] parts [infrabasals], five 
costals [basals] five scapulars [radials] and three interscapulars [anal plates]. We see 
that it does not belong to the category of the Poteriocrinites, nor does it exactly agree 
with the characters of the Cyathocrinites, the crateriformis having two hexagonal and 
one irregular interscapulars [anal plates]. We class it provisionally with the Cyatho- 
criniteSj till more complete specimens authorize us to form for it a new genus. 

The Cyathocrinites crateriformis has a cylindrical column perforated with a circular 
alimentary canal [lumen]. Pelvis [base] — pentagonal, very small, more or less con- 
cave, forming the bottom of a deep cavity formed by the level part of the laige tumid 
pentagonal costals [basals]. Five very tumid pentagonal costals [basals], the lower 
part of which form the whole of the sides of the pelvic cavity — then turning outwards 
they form the base of the cup, and turning upwards they form the side of the cup, 
where they assume a tumid almost globular form. Then follow five broad pentagonal 
scapulars [radials] the superior surface of which is provided with a groove for the recep- 
tion of arms. Three irregular pentagonal intercostals [anals] complete the rim of the 
cup. The plates are all tumid. The whole of the complicated figure will be better 
understood by consulting the plates. 

It was discovered in Decatur County, Tennessee. 

Observations. — Troost's specimen of this species preserves only the 
dorsal cup to the top of the radials. His figure represents the sides 
of the calyx as much too divergent. They are vertical or even 
inclined slightly inward toward the top. 

Formation and locality. — Chester group, Chester, Illinois; Ten- 
nessee? The locality given for Doctor Troost's specimen is Decatur 
County, Tennessee, but his collections from Decatur County are from 
the Brownsport limestone and the genus Eupachycrinus is not known 
to occur lower than theMississippic horizon, hence there is probably 
an error in the locality label. 

Cat. No. 39971, U.S.N.M. 
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Genus AGASSIZOCRINUS Troost. 

Agcasizocrinitea Troost, Proc. Amer. Asb. Adv. Sci., II (read 1849), 1850, p. 62 
(nom^nnudum); MSS., 1850. — Owen and Shumard, Journ. Acad. Nat. Sci. 
Phila. (n. ser.), 11,1851, p. 93; Geol. Rep. Iowa, Wisconsin, and Minnesota, 
1852, p. 597.— Shumard, Marcy's Rept. Red Riv. Exped. Louisiana, 1853, 
p. 173.— Hall, Rep. Geol. Surv. Iowa, I, Pt. 2, 1858, p. 684.— Shumard, 
Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 352.— Worthen, GeoL Rep. 
Illinois, V, 1873, p. 556.— Meek, Amer. Joum. Sci., 3d ser., VII, 1874, 
p. 484. — ZiTTBL, Handb. d. Pal., 1, 1879, p. 361. — Wachsmuth and Sprinoer, 
Rev. Palseocrinoidea, III, 1886, p. 262. — Miller, North Amer. Geol. and 
Pal., 1889, p. 221.— ZiTTEL, Text-Book Pal. (Eastman trans.), 1896, p. 162.— 
Bather, A Treatise on ZooL, III, the Echinoderma, 1900, p. 181. 

Astylocrinus Roemer, Leth. Geogn. (Ausg. 3), 1854, p. 229. — Dujardin and 
Hup6, Hist. nat. Zooph. Ech., 1862, p. 159. 

The original description by Troost is as follows: 

generic characters. 

Pelvis — composed of five plates [infrabasals] terminating at the base in a solid point, 
• without cicatrice for a column. 

Costals [basals] five, subhexagonal. 
Scapulars [radials] five, pentagonal. 
Arms [primaxils] five, pentagonal. 

Observations. — In Doctor Troost's formula the term arms is used 
for arm plates or primaxils. The arms are ten in number, large, 
uniserial and bear long pinnules. 

Genotype. — Agassizocrinus ddctyliformis Troost. 

AGASSIZOCRINUS DACTYLIPORMIS (Troost) Shumard. 
Plate 12, fig. 1. 

Agassizocrinites dactyliformis Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 
1850, p. 62 (nomen nvdum); MSS., 1850. 

Agamzocrinus dactyliformis Shumard, Marcy's Rep. Red Riv. Louisiana, 1853, 
p. 173, pi. I, fig. 7.— Hall, Rep. Geol. Surv. Iowa, I, Pt. 2, 1858, p. 685.— Shu- 
mard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 352 (catalogue name).— 
Meek and Worthen, Geol. Surv. Illinois, V, 1873, pi. xxi, figs. 7a, 6.— 
Wachsmuth and Springer, Rev. Palseocrinoidea, III, 1886, p. 365 (cata- 
logue name). — Miller, North Amer. Geol. and Pal., 1889, p. 221 (catalogue 
name). — Keyes, Missouri Geol. Surv., IV., Pt. 1, 1894, p. 221. — ^Weller, 
Bull. No. 153, U. S. Geol. Surv., 1898, p. 74 (catalogue name). 

The original description by Troost is as follows: 

This crinoid, as is seen in the figure, has an obtuse conical form and is composed of: 

Pelvis [base], — five plates ? irregular quadrilateral, two sides elongated and curvi- 
linear, joining with the other plates, at the base in a solid point, two cycles forming 
the superior part, joined with the other plates, form the circular suf)erior border. 

Costals [basals]— five, subhexagonal, — they are placed in the reentering angles of 
the circular border of the pelvis. 

Scapulars [radials], five pentagonal placed in the reentering angles of the series of 
the costals [basals]. 

Interscapulars [anal plates] — five, small, irregular plates. 

Arms [primaxils], five, pentagonal supporting two hands [arms]. 

It is uncertain how the pelvis [base] is divided,— some traces of sutures are slightly 
visible but they are so closely anchylosed that no reliance can be put on them, and 
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judging from fragments of this pelvis in my ooDecCkm no aumre is visible^ and cmly 
a very small cavity in its interior, and no Haces ol any canal towaids tlie base being 
perceptible — in fact almost the vfaole pelvis is solid cubonale ol lime. 

All the plates are very thick. The aiticalatii^ saifacee broad and tnnswxsi^y 
irregulariy striated, and possess a small abdominal cavity. 

It occuis near Huntsville, Alabama, in Oubonileroiis sCiata, and I found numerous 
fragments of it in the Silurian in Decatur County in Tennessee, so that it seems to 
belong to two geological ages. 

Observations. — ^The infrabasals of Doctor Troost's type are not pre- 
served, but his collection contains the infrabasals of a slightly laiger 
individual used for the description. The transverse, irregular strite, 
mentioned by Doctor Troost, on the upper surface of these plates are, 
no doubt, the ramifying furrows described by Wachsniuth and 
Springer [1886, p. 2631- 

Formation and locality. — Kaskaskia limestone. Huntsville, Ala- 
bama; Chester, Illinois; Washington Ck>unty, Arkansas; Crittenden 
County, Kentucky. 

The fragments reported by Doctor Troost as from Decatur County, 
Tennessee, are probably incorrectly identified, as his collections at 
that locality are from the Brownsport limestone and it is unlikely that 
the species persists from that horizon to the Kaskaskia. 

Cat. No. 39918 U.S.N.M. 

AGA88IZOCRINU8, species undetermined. 

Plate 7, figs. 6, 7. 

Agasgizocrinitea TROOsn, MSS., 1850. 

The description by Troost is as follows: 

I ponees numerous basal or pelvic parts of the Agassizocnnitea which I think 
belong to other species. Some have the form as represented by fig. 2, plate 7, in 
which the joints are well preserved, in some of them the junctions are entirely obliter- 
ated. Others have the form of a segment of a sphere — in these no divisions arc per- 
ceptible, and they probably belong to different species. They occur in different 
formations — I found some near White's Creek Springs — Carboniferous — others near 
Himtsville, Alabama, also Carboniferous, while the greatest number were found in 
Decatur County, Tennessee — Silurian. 

Observations, — Of the fragments mentioned above only the one 
figured is to be regarded as possibly of an undescribed species. The 
specimen from which the figure is drawn is missing from the collcc;- 
tion, but if the drawing is accurate it differs from Agassizocrinus 
da4:tylifoTmis in the shorter infrabasals and radials and consequently 
in the much shorter and broader calyx. 

The locality of the figured specimen is not designated. Its horizon 
is probably Upper MissLssippic or Carbonic as the genus is not known 
to have a wider range. 

The fragments from Decatur County may belong to difFerent 
species or even to different genera but in the absence of either desTTip- 
tions or figures it is impossible to determine their character. 
63390-00 1 
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Family ENCRINIDiE Bather. 
Genus STEMMATOCRINUS Trautschold. 

8TBMMATOCRINU8 TRAUTSCHOLDI Wachsmuth sod Springer. 

Plate 7, figs. 12, 13, 14. 

Cyathocrinites robustus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 61 (nomen ni«/um); MSS., 1850. 
Cyathocrinus robtistua Wachsmuth and Springer, Rev. Palasocrinoidea, I, 1879, 

p. 149 (catalogue name). — Miller, North Amer. Geol. and Pal., 1889, p. 236 

(catalogue name). 
Stemmatocrinus trautscholdi Wachsmuth and Springer, Rev. Palseociinoidea, 

III, 1886, p. 256, pi. IX, figs. 7, 8.— Miller, North Amer. Geol. and Pal., 

1889, p. 282 (catalogue name).— Welle r, Bull., No. 153, U. S. Geol. Surv., 

1898, p. 601 (catalogue name). 

The description by Troost is as follows: 

It is almost hemispherical, smooth and remarkably strong, the plates being very 
thick as is seen in the figure. The pelvis [base] is small — no divisions preceptible. 
The column is cylindrical, the costals [basals] short pentagonal and the scapulars 
[radials] broad and the whole of the superior maigin excavated for the reception of 
the arms. No interscapulars [interbrachials] are visible. 

Observations, — The description by Wachsmuth and Springer cited 
above gives all that is known of the species. 

The four specimens in the Troost collection preserve only the 
dorsal cup to the top of the radials. 

Formation and locality. — Keokuk horizon of the Tullahoma forma- 
tion. Harpeth River and White's Creek Springs, Davidson County, 
Tennessee. 

Cat. No. 39972, U.S.N.M. 

Genus ERISOCRINUS Meek and Worthen. 

ERI80CRINUS (?) BIPARTITUS (Troost). 

Plate 6, figs. 8, 9. 
Dtmadcrinites bipartitus Troost, MSS., 1850. 
The following description is by Troost : 

The only difference between this and D. simplex seems to be the elevated ridge 
which runs longitudinally over the joints compasing the hands. In this the cup is 
complete and shows the construction of the pelvis and superior plates. 

Decatur County, Tennessee. 

Observations, — Doctor Troost's specimen of this species has been 
misplaced and having only the figures and his somewhat meager 
description for the determination of the species it is placed with 
doubt in the genus Erisocrinus, The general form of the crinoid 
suggests that of Erisocrinus wJiitei Meek and Worthen, but the 
dorsal cup of the latter is much lower and the first arm plates are 
higher. 
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Order FLEXIBILIA Zittel. 

Family ICHTHYOCRINIDiE Bather. 
Genus ICHTHYOCRINUS Conrad. 

ICHTHYOCRINU8 TIARAPORMIS (Troost) Hall. 
Plate 7, figs. 15, 16, 17. 

C^fothocrinites HttraeformU Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 
1850, p. 60 (namen nudum); MSS., 1850. 

Ichthyocrintu tiarxformis Hall, Rept. Geol. Suzv. Iowa, I, Pt. 2, 1858, p. 558. — 
Shubiard, Trans. Acad Sci. St. Louis, II, No. 2, 1866, p. 378 (catalogue name). — 
Wachbmuth and Springer, Rev. Palseocrinoidea, I, 1879, p. 35. — ^Miller, 
North Amer. Geol. and Pal., 1889, p. 256 (catalogue name). — ^Weller, Bull. 
No. 153, U. S. Geol. Survey, 1898, p. 312 (catalogue name). 

The description by Troost is as follows: 

When I discovered this very perfect specimen I put it down as belonging to a new 
genus, as 1 found, or at least thought I found, nothing analogous to it in Miller or 
Goldfuss, I was therefore surprised when I got possession of Murchison's "Silurian 
System " to find a fine figure and description by Phillips of the Cyathocrinitea [Ichthyo- 
crintis] pyri/ormia, which, except in some specific differences, coincides with the 
fossil under consideration. I am glad nevertlieless that Phillips himself says — "but 
in Miller's technical arrangement it ought probably to constitute a new genus." — It 
is therefore only necessary for me to mention in what respect it differs from the C. 
jjyrifoTifiiB. 

Its difference in general dimensions is pretty considerable. The C. tiarasformis is 
30 mill. m. long by a diameter of 35 mill, m.; the dimensions of the C. pyriformis 
taken from the figure in Murchison is 20 mill m. long and 15 mill. m. in diameter. 
The cicatrice for the column in the tiaraeformis is about 8 mill. m. in diameter whereas 
that of the pyriformia seems hardly one-fourth of this dimension. In the pyri/ormia 
the pelvic [basal] plates do not project beyond the diameter of the colunm [?] and 
increase only slightly together with the costals. — In the tiaraeformia on the contrary 
the pelvis [base] projects considerably beyond the column, the diameter of the 
colunm being 8 mill. m. while that of the pelvLs [base], taken from one of the angles 
to the opposite edge is 11 mill. m. and increasing more rapidly in diameter at every 
series of successive plates till it terminates almost abruptly and forms an almost level 
summit which gives it somewhat the appearance of an oriental turban, (tiara from 
which its name). 

But it differs still more from the pyri/ormia in the subdivision of the hands, we see 
on the figure of the C. pyri/ormia (Sil. Syst. pi. 17, fig. 6) that it terminates at the 
summit in 40 fingers, whereas, as appears from my figure, the tiaras/ormia terminates 
in 20 fingers. 

I discovered it in Davidson County, Tennessee, near White's Creek Springs amongst 
the disintegrations of the Carboniferous and Devonian strata. It is changed into 
silex like most of the fossils of this locality. I found only one specimen, and it being 
without blemish it forms one of the ornaments of my collection. I never understood 
that even a fragment of it was found, so that it must be very rare. 

Observations, — In HalPs description of this species [1858 p. 558] he 
speaks of the *' absence of basal plates/' but Troost's desciption 
emphasizes the projection of these plates beyond the column. JMl*,; 
Frank Springer who has the type in his possession assures me that ' 
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Troost is correct in his observation, the basal plates being distinctly 
visible beyond the column. 

Formation and locality. — Keokuk horizon of the TuUahoma forma- 
tion. White's Creek Springs, Tennessee. 

Cat. No. 54236, U.S.N.M. 

Genus CLEIOCRINUS Billings. 

Campanulites Troost, Proc. Amer. Aas. Adv. Set., II (read 1849), 1850, p. 60 
(noTnen nudum); MSS., 1850. — Shumard, Trans. Acad. Sci. St. Louis, II, 
No. 2, 1866, p. 356 (catalogue name). — ^Miller, North Amer. Geol. and Psd., 
1889, p. 230 (catalogue name). — Bather, A Treatise on Zoology, III, The 
Echinoderma, 1900, p. 202 (catalogue name). 

Cleiocrinus Billings, Rep. Progr. Geol. Surv. Canada, 1857, p. 276. — Shumard, 
Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 359 (catalogue name). — Zittel, 
Handb. d. Pal., I, 1879, p. 357. — ^Wachsmuth and Springer, Rev. Palaeo- 
crinoidea, I, 1879, p. 35; III, 1886, p. 152.— Miller, North Amer. Geol. and 
Pal., 1889, p. 231.— Bather, A Treatise on Zoology, III, The Echinoderma, 
1900, p. 191.— Springer, Mem. Mus. Comp. Zool., XXV, No. 2, 1905, p. 93. 

Doctor Troost^s description of Oampanulites is as follows: 

Body bell shaped or inverted conical, composed of polygonal plates. 
Superstructure unknown. 

Supported by a column composed of joints like the crinoids with a circular (?) 
alimentary canal [lumen]. 

Observations, — ^This meager description is supplemented by the 
detailed description of the species which was, no doubt, intended by 
the author to serve in partial definition of the genus. Cleiocrinus 
has since been fully defined in Mr. Springer's adniirable monograph 
cited above. 

CLEIOCRINUS TESSBLLATUS (Troost). 

Plate 7, fig. 11. 

Campanulites tessellatus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 
p. 60 {nomen nudum); MSS., 1850. — Shumard, Trans. Acad. Sci. St. Louis, 
II, No. 2, 1866, p. 356 (catalogue name). — Miller, North Amer. Geol. and 
Pal., 1889, p. 230 (catalogue name). 

The original description by Troost is as follows: 

This fossil resembles more or less the figure of the Echinosphserites tessellatus^ as 
represented by Devemeuil (see Russia vol. II, plate 27, fig. 7). I am not acquainted 
with the E. tessellatusy all my knowledge of it, is derived from the above mentioned 
work, from which it seems that the Echinosphamtes are not supported by a column. 
Our fossil therefore must belong to a different genus, to which I have applied the name 
of Campanulites. Though our specimen is much mutilated, particularly near the base, 
it shows nevertheless that it was affixed to a stem with an alimentary canal [lumen], 
two entrochi being still attached to the body. I was not able to ascertain the con- 
struction of the base or pelvic plates it projecting only half above the limestone and 
this part principally is mutilated, while the other half of the fossil is entirely imbedded 
in it, and the fossil itself being carbonate of lime, I had no means to separate it from 

, its matrix. 

' - • l^hij plates of which the body is composed are polygons of various forms mostly com- 
pressed hexagonal. In proportion as the body increases in length, its diameter 
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increftses also, notwithstandiiig the plates continue of the same size; but we find some 
of them changed, having then a cuneiform summit, which admits some additional 
pUtes in the following rows. These cuneiform or pentagonal plates seem to be irreg- 
ularly dispersed over the body. The sur&ce of the plates is slightly convex, and 
radiating striae run from the centre towards the sides. 

This is the only character which distinguishes these plates from those of the MeloniUi 
which are granulated. 

Nothing is known of its superior part as appears from the figure — I conjecture from 
some appearances that it terminated in an uniform margin. 

I found it on the bank of Duck River near Columbia, Maiuy County, Tenn. The same 
Silurian as the vicinity of Nashville. 

ObservcUions, — As shown by the figure, only a portion of the calyx 
of this specimen is preserved, but the arrangement of the plates, their 
striated surfaces and crenulated sutures place it in the genus Cleio- 
crinus. The radiating ridges mentioned by Troost appear on plates 
preserving the outer surface but where this is removed the plates -are 
crossed longitudinally by fine grooves which probably formed chan- 
nels within the substance of the plates. These are continuous across 
adjacent plates. 

The species is most nearly related to C. magnificus Billings, but it 
differs in the form of the body which was apparently more slender, 
and in the shape of the plates which are longer and narrower than in 
C. magnificus. 

Formation and locality. — ^Lebanon limestone division of the Stones 
River formation. Duck River, near Columbia, Maury County, 
Tennessee. 

Cat. No. 39910, U.S.N.M. 

Order DICYCLICA CAMERATA Bather. 

Family DIMEROCRINID^. 

Genus DIMEROCRINUS Phillips. 

DIMEROCRINUS ROEMERI (Troost). 
Plate 15, fig. 4. 
GilherUocnnites roemeri Troost, MSS., 1850. 
The original description by Troost is as follows: 

It ifl inverted conical. The column is cylindrical with a pentapetalous alimentary 
canal [lumen]. The plates are slightly tumous. The five arms are divided into ten 
hands before they reach the rim of the cup. 

Decatur County, Tennessee. 

Supplementary description. — Calyx obconical; height to the arm 
bases 12 mm.; greatest diameter 15. mm. 

Infrabasals five, small, only their superior angles projecting beyoncl 
the column; basals large, thier lower portions slightly nocioso; radiais 
the largest plates of the calyx ; first primibrachs with a variable number 
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of sides — pentagonal or hexagonal ; primaxil succeeded by two or three 
secundibrachs which are separated by an elongate intersecundibrach. 
Interbrachial formula 1, 2, 2, 2. The first anal plate truncates the 
posterior basal and is succeeded by two rows of three plates each. 
The posterior basal with the succeeding anals form a straight longi- 
tudinal row of hexagonal plates decreasing in size upward. 

The surface is without ornament except for the low nodes men- 
tioned above and a faint ridge which begins at the upper margin of 
the radials and traverses the radial series of plates becoming stronger 
near the arm bases. The interbrachial and anal areas are not strongly 
depressed. 

The tegmen, arms, and column are not preserved. 
Upper stem joint circular, lumen pentalobate. 
Observations, — This species resembles the specimens figured by 
Wachsmuth and Springer [1897, plate 18, figs. Qa-d], under the 
name of Thysanocrinus inomatus, but it differs from them in lacking 
the strongly elevated median row of anal plates and in the less pro- 
nounced depressions between the arms. The present specimens are 
also smaller than those figured by Wachsmuth and Springer. 

Formation and locality. — Brownsport limestone. Decatur and 
Perry counties, Tennessee. 

Cat. Nos. 39968, 39979, U.S.N.M. 

Family LAMPTEROCRINID^ Bather. 
Genus LAMPTEROCRINUS Roemer. 
Balanocrinites Troost (not Agassiz 1845), Proc. Amer. Ass. Adv. Sci., II (read 

1849), 1850, p. 60 (nomen nudum) ; MSS., 1850. 
Lampterocrinus Roemer, Die. Sil. Fauna des westl. Tenn., 1860, p. 37. — Hall, 
Trans. Albany Inst., IV, 1863, p. 202.— Shumard, Trans. Acad. Sci. St. 
Louis, II, No. 2, 1866, p. 378 (catalogue name).— Hall, 20th Rep. New York 
State Cab. Nat. Hist., 1868, p. 328.— Zittel, Handb. d. Pal., I, 1879, p. 
375. — Wachsmuth and Springer, Rev. Palseocrinoidea, II, 1881, p. 199. — De 
Loriol, Pal. Franyaise. XI (Crinoides), p. 59. — Wachsmuth and Springer, 
Rev. Palaeocrinoidea, III, 1885, p. 101. — Miller, North Amer. Geol. and 
Pal. 1889, p. 257 (catalogue name). — Zittel, Text-Book Pal. (Eastman trans.), 

1896, p. 145. — Wachsmuth and Springer, North Amer. Crinoidea Camerata, 

1897, p. 207.— Bather, A Treatise on Zoology, III. The Echinoderma, 1900, 
p. 199. 

The original description by Troost is as follows: 
generic characters. 

Pelvis [base] pentagonal, divisible into five parts. 

Column pentagonal with circular alimentary canal [lumen] articulating surface 
striated near the margin. 

Costals [basals] first series five, pentagonal, placed upon the five sides of the pelvis, 
forming a pentagon with five re-entering angles. 

Second series [radials] five, heptagonal, placed in the re-entering angles of the 
pentagon formed by the first series of costals [basals]. 

Scapulars [second primibrachs], five, pentagonal, the superior angle cut out for the 
insertion of arms, which are placed upon the heptagonal [?] plates of the second series 
of costals [primibrachs]. 
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InterscapulauB [interbrachials] five, pentagonal placed in the angles formed by the 
heptagonal plates of the second costals [radials], and support three small tumous plates 
between the arms upon which rest the coronal integument [tegmen]. 

Arms, five — subdivision unknown. 

Observations. — The name BalaTwcrinus was preoccupied, having 
been used by Louis Agassiz in 1845 for a genus of the family Pen- 
tacrinidfle. Full descriptions of this genus, references to which are 
to be found in the synonymy, have been given by Roemer, Wachs- 
muth and Springer, and others. 

L.AMPTEROCRINUS TENNESSEENSIS Roemer. 
Plate 7, figs. 8, 9, 10. 

Balanocrinites sculptus Troost, Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 
p. 60 (ncrnien nvdum), MSS., 1850. 

Lq^npterocrinus tennesseensis Roemer, Die Sil. Fauna des westl. Tennessee, 1860, 
p. 37, pi. IV, figs. la-<l. — Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 
1866, p. 379 (catalogue name). — ^Wachsmuth and Springer, Rev. Paleeo- 
crinoidea, II, 1881, p. 201 (catalogue name). — Miller, North Amer. Geol. 
and Pal., p. 257 (catalogue name). — Wachsmuth and Springer, North Amer. 
Grinoidea Camarata, 1897, p. 208, pi. xni, figs. 10 a-<l. 

The following description is by Troost: 

It resembles the acorn of the oak particularly if we consider it without the column. 
It has apparently a cylindrical form but when we take a top or bottom view it is pentag- 
onal. It is beautifully and regularly ornamented with elevated ridges, proceeding 
from the angles of the pentagonal column and ascending to the centres of the costals 
[basals]. From five to six of these ridges join together in the centre of the first series 
of costals [basals]; on the second series, (heptagonal plates) we have from six to seven, 
on the scapulars [first primibrachs] we have only three which join together immedi- 
ately below the arm joints, while on the interscapulars [interbrachials] we have again 
from five to six ridges forming in this manner by their junction a number of acute and 
obtuse triangles and ornamenting the whole surface most elegantly, and which will 
be better conceived by examining the figures than can be conveyed by words. In 
these delineations I have endeavored to represent the different sides of the fossil 
which show any variation in the configuration produced by the irregularity in the 
number of these ridges on the various plates, which arrangement on the whole exhibits 
such remarkable regularity. In most of them these ridges are single as represented 
in the figures, in others, without exhibiting a specific difference, they are double and 
triple, and in this case the joints of the plates are obliterated. 

They occur in Decatur County, Tennessee, where they are pretty abundant, never- 
theless perfect specimens are rarely met with — they are mostly changed into silex. 

Observations. — Doctor Troost failed to recognize the existence of 
more than one primibrach in the radial series, hence his figures are 
incorrect in the upper portion of the calyx. 

The full description of the species by Roemer did not appear until 
ten years after Troost^s description and figures were ready for pub- 
lication, but. as the former is the first to be published the species 
is lost to Troost. 

Formation and locality, — Brownsport limestone, Eucalyptocrinus 
zone of the Beech River formation. Decatur and Wayne counties, 
Tennessee. 

Cat. No. 39920, U.S.N.M. 
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Family RHODOCRINIDiE Bather. 
Genus DIABOLOCRINUS Wachsmuth and Springer. 

DIABOLOCRINUS VESPBRALIS (White). 
Gilbertsocrinites americaniLs Troost, Proc. Amer. Aas. Adv. Sci., II (read 1849), 

1850, p. 61 (noTnen nvdum). 
Rhodoainus vesperalis White, Proc. U. S. Nat. Mus., II, 1879, p. 252, pi. i, figs. 

11, 12. — ^Wachsmuth and Springer, Rev. Paleeocrinoidea II, 1881, p. 212 

(catalogue name). — White, 12th Ann. Rep. U. S. Geol. Surv. Terr., Hayden, 

1883, p. 129, pi. XXXV, figs. 4a, h. — Miller, North Amer. Geol. and Pal., 

1889, p. 278. 
Lyriocrinus aculptilis Miller (not Hall, 1851), Journ. Cincinnati Soc. Nat. Hist., 

V, No. 2, 1882, p. 83, pi. ni, figs. 6, 6a-6. 
Lyrvocrinus sculptus Miller, Journ. Cincinnati Soc. Nat. Hist., V, No. 3, p. 117. 
ArchaROcrinv^ sculptus Wachsmuth and Springer, Rev. Palseocrinoidea, III, 

1885, p. 98.— Miller, North Amer. Geol. and Pal., 1889, p. 225 (cajalogue 

name). 
Diabolocrinus vesperalis Wachsmuth and Springer, North Amer. Crinoidea 

Camerata, 1897, p. 251, pi. xi, figs. Ic, d. 

The following description is by Troost: 

I believe this species is the first of the genus Gilbertsocrinites established by Phillips, 
that has been found in the United States. It resembles, in its general form, none of 
those that are figured by Phillips. (Phillips, Geol. of Yorkshire, pi. 4.) 

I I is compressed — globular . The pel vis [inf rabasals] which is sunk in an excavation , 
is small, pentagonal and perforated by a circular, more or less lobated aperture, and 
divided into five parts. It supports five elongated hexagonal costals [basals] forming 
a decagon with five reentering angles, which supports five heptagonal 2nd costals 
[radials] and five pentagonal intercostals [interbrachials], placed in the reentering 
angles. The heptagonal plates bearing five pentagonal scapulars [primibrachs] 
from which proceed the arms divided into hands. The capital integument is more or 
less globular and terminates in the centre in a proboscis-like aperture, and is covered 
with numerous small polygonal plates. 

It occurs in the vicinity of Knoxville, East Tennessee, which I consider as the in- 
ferior Silurian, and is associated with Calymene fischerii. 

Observations. — Doctor Troost's specimens are typical and well 
preserved individuals of the species. 

Formation and locality. — Trenton group. Near Knoxville, . Ten- 
nessee. 

Cat. No. 39970, U.S.N.M. 

Genus SIDEROCRINUS Troost. 
Siderocrinites Troost, MSS., 1850. 
The specimen upon which this genus is founded shows only the 
inner surface of the basal portion of a large crinoid which had a 
deep basal excavation. It retains only the infrabasals, basals, and 
two radials. The basal excavation of the specimen makes its inner 
surface convex, and it was naturally mistaken by Troost for the 
outer surface of a convex form. Farther clearing away of the 
matrix reveals the presence of a long spijie on the outer surface of 
the radials which determines the orientation of the specimen. Being 
founded upon a misconception of the nature of the specimen, Doctor 
Troost^s description is misleading and has been omitted. 



TROOST*S CRINOIBS OP TENNESSEE — E. WOOD. 105 

SuppUmentary description. — There are five lai^e infrabasals, and 
five thick basals, truncated across their upper margins. These are 
the largest of the plates preserved. Radials quadrangular, their 
inner surface traversed by two sharp ridges with rounded hollows 
between them. These ridges start h^om near the proxinal margin 
of the plates and divei^e slightly toward the outer margin, where 
they are about one third the width of the plates apart. The outer 
surface of the radial bears a long spine, about 2 mm. in diameter 
at its base. The one imcovered from the matrix was broken off at 
a length of about 3 nun. The upper margin of the radial is crenulate^ 
but it is difficult to determine how much of this crenulation may 
have been produced by fracture or solution. 

Observations. — The genus seems to be related to GUbertsocrinuSy 
but differs from it in the peculiar form of the basals and radials. It 
is recorded from a horizon much lower than that of any described 
species of GUbertsocrinus. On the whole the fossil is a puzzling one 
and too poorly preserved for an altogether satisfactory determination 
of its affinities. 

8IDEROCRINU8 ORNATU8 Troost. 

Plate 12, fig. 7. 
StdarocrinUes omaius Troost, MSS., 1850. 
The name omaius refers to the two diverging ridges on the interior 
of the radials and the fluted character of their distal margins. 

Formation and locality. — ^Brownsport limestone. Decatur County, 
Tennessee. 
Cat. No. 39935, U.S.N.M. 

Class STELLEROIDEA Gregory. 

Genus PALAEASTER Hall. 

PALAEASTER ANTIQUA (Troost). 
Plate 8, fig. 1. 

AsierUu aniiqua Troost (not Hisinoer 1837), Trans. Geol. Soc. Pennsylvania, 

I, 1835, p. 232, pi. X, fig. 9; Proc. Amer. Ass. Adv. Sci., II (read 1849), 1850, 

p. 59 (catalogue name). 
Petraster antiqua Shumard, Trans. Acad. Sci. St. Louis, II, No. 2, 1866, p. 386 

(catalogue name). 
Palaeaster (Argaster) aniiqua Hall, 20th Rep. New York State Cab. Nat. Hist., 

rev. ed., 1870, p. 329. 
Palaauter antiquus Miller, North Amer. Geol. and Pal., 1889, p. 265 (catalfjgue 

name). 
Argaster antiqua Gregg rt, Geol. Mag., 4th dec., VI, 1899, p. 345 (gen. ref.). 

The following description is by Troost : 

I described the Asterias antiqua in a memoir read before the Geol. .Soc. of Pennsyl- 
vania, wblch was published in the transactions of that s^xriety in April, 1834 Cvol. 1, 
pag. 232). Since that time two naturalists have given the name of AMUria» aniiqua 
to different species of Asterias — H winger in his Lothaea Sveciaca Ilolmiap 1837 fiag. 
89 Tab. 26, fig. 6, and Professor Ixjcke of Cincinnati. (I do not recollrft wh^-re 
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the latter has published his description.) As the Tenneesee fossil has priority, I 
will continue to consider it as Asterias aniiqua. 

The plate which accompanied the description in the transactions mentioned abovet 
does not give the true figure of this AateriaSy I subjoin here a better representation 
under figure 1. 

I stated in the memoir (loco cit.) that other Asterias occurred in the strata of Ten- 
nessee. One of them after proper investigation I consider merely a parasite. Of 
this parasitic fossil two individuals are attached to the interior surface of an Ortkis 
formosa, the one is 8 mil. ms. from the tip of one of the rays to that of the opposite 
ray, while the other is microscopic. 

It occurs in Decatur County, Tennessee in Silurian Limestone. The second above 
mentioned although very mutilated, I will now describe under the name of Comatulaf 
prisca — and the third under the name of Astrias tennesseeas. 

The Asterias antiqua is a rare fossil. — The specimen here figured is the only one 
that I have seen — very rarely fragments of it are found. They are generally so incor- 
porated with the limestone, that it is impossible to develop any from its matrix. 
The one which is here figured was brought to light by erosion; it fortunately lying 
parallel to the eroded surface; — the fossil, being likewise carbonate of lime, is also 
more or less eroded at its surface. It was found in the Silurian limestone on Har- 
peth River, Davidson County, Tennessee. Associated with Spirifer lynx [Platy- 
strophia biforata lynx]y Cyathophlla [Str€pt€lasTna]f Orthis [Dahnanella test%uHnaria]y &c. 

The only starfish in the Troost collection is in the possession of 
Prof. Charles Schuchert. He informs the writer that Hall*s de- 
scription of this specimen is erroneous and that it belongs to a 
new genus. A description of both genus and species will soon be 
published by Professor Schuchert. 

In the absence of the specimen no changes or corrections could 
be made in Troost^s description. 

FOSSILS OF UNCERTAIN RELATIONSHIP. 

Asterias tennesseese. — The specimen described under this name is 
a large silicious pseudomorph, the character of which is well shown 
by Troost's figure (plate 8, fig. 11). Its parts being arranged on 
a plan of five, the pseudomorph probably had some portion of an 
echinoderm as a basis for its growth, but the original structure is 
too completely obliterated to determine what this may have been. 

The specimen was found in the TuUahoma formation of Cannon 
County, Tennessee. 

Cat. No. 39913, U.S.N.M. 

Vomatula prisca, — The specimen to which Doctor Troost has 
given this name is missing from his collection. The figure shows 
an approximately circular body with eight irregular rays. It is 
probably the root of a crinoid. 
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Class ECHINOIDEA Agassiz. 

Order MELONITOIDA Gregory. 
Genus MELONITES Norwood and Owen. 

MELONITES MULTIPORA Norwood and Owen. 

Doctor Troost records the occurrence erf Mehnites muUi'pora in 
Tennessee. He says of these specimens: 

The piatee of the Melonites which we find in Tennessee and which coincide with 
the figures of the assulae Asteria quirtquelohe of Goldfiiss (see loco, cit.) are short 
hexagonal prisms more or less laterally compressed, wedge shaped, superior or exter- 
nal surface, generally smooth. 

The animals to which these plates belonged must have been very abundant at 
the period of the formation of our lower Carboniferous or Superior Devonian Strata 
which prevail in Stewart, Montgomery, Humphreys and Dickson Counties namely 
over the principal iron region of Tennessee — some parts of the strata are almost en- 
tirely made up of these plates — and laige numbers of them may be collected from 
the disintegrations of these rocks — they are siliceous and generally associated with 
CidarUes tennesseeae^ Pentremites florialis, Trilobites (Calymene?) joints and other 
parts of crinoids, (circular and ellipticaH Fenestellae and fragments of shells — 
bivalves). 

MELONITES QRANULATUS Troost. 

Melonites granulattut Troost, MSS., 1850. 

Compare Melonites giganteus Jackson, Bull. Geol. Soo. Amer., VII, 1896, p. 
172, pi. IV, fig. 19; pi. V, figs. 21-24. 

The description by Troost is as follows: 

The fragment of this fossil which is in my possession is small and is composed of 
parallel ridges or undulations, three elevations and two depressions, and it is so 
indefinite that I cannot vouch that it really belongs to the Melonites. Nevertheless 
the form and the arrangement of the plates show a great analogy to this genus. If 
so it must form a distinct species of it. 

It is composed, 1st., of a longitudinal elevation of about 3 cent. met. broad, of 
granulated, hexagonal plates of different sizes interlocking each other (the fragment 
contains six rows but it is only part of the elevation). 2nd. Then follows a depressed 
field running parallel to the elevation, of about 12 mil. met. transverse, on which 
follows, 3rd., an elevation which is about 10 mil. met. transverse, and this is suc- 
ceeded, 4th, by a depression like the 2nd., and 5th., an elevation like the 3rd. My 
fragment goes no farther. 

The first large longitudinal elevation, as stated above, is constructed of hexagonal 
plates. The second, the depressed field,— on this no joints of hexagonal plates are 
perceptible, but it exhibits several pairs of pores placed in a regular order. 

The third elevation is again composed of hexagonal plates like the principal one 
[but less regular in shape and smaller], the fourth is again constructed like the above 
described bi-porous field, while the last elevation is constructed of hexagonal plates. 
The fragment in my cabinet which seems only a small part of a whole, is three inches 
transversely, and the surface of the plates from 5 to 7 mil. met. transversely, so it 
seems it was much larger than the M. multipora the whole of which measured trans- 
versely, according to Norwood and Owen, 4.2 inches. 

It occurs in East Tennessee between Tazewell and Cumberland Gap, Claiborne 
County. It is carbonate of lime and imbedded in limestone which resembles the 
compact Silurian limestone of the vicinity of Nashville. In this respect it differs 
from the preceding species which is siliceous and occurs in a higher geological posi- 
tion. The geological disposition of the place where I found it is difficult to deter- 
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mine. The Carboniferous and older strata are, in Claiborne County, so near each 
other and so often in contact, that I am not able to state its true geological age. 

Observdtions. — Doctor Troost's type of this species was at first 
referred to Mdonites giganteus Jackson. The si>ecimen has recently 
been sent to Doctor Jackson who considers it a distinct species. In 
ace^dance with the views of this high authority Troost's species fe 
retained, but in the absence of the types of both species I am unable 
to say in what respect M, granuUUus differs from M, giganteus Jack- 
son;" Troost's si>ecimen has extremely thick plates and a strongly 
tub'^rculate surface. The plates of the ambulacral atea are too much 
ero4ed to reveal their outlines, but pairs of pores show distinctly on 
many of them. The fragment apparently comes from near the 
ambitus of a large specimen. 

Formation and locality. — Mississippic. Cumberland Gap, Ten- 
nessee. 

Cat. No. 39909, U.S.N.M. 

Cidarites tennesseese.. — This name is given to a number of spines 
not represented in the collection. According to the figures, plate 8, 
figs. 2-5, they probably belong with the Cidaridse, but our informar 
tion is too meager to place them with the proper species. 



Affaricocrinites iubero9U8 Troo6t= 



INDEX TO NAMES USED BY TROOST FOR SPECIES DISCUSSED IX THIS 

PAPER, 

AcHnocnnites agassizi Ttooei=EretwioeririnB Twnulonu 68 

ActtnocrinUei oomutus TrooA—EretmofTinus praegrarig 66 

Actinocrinites JUnda Troost^Dizifgoerinus mocuJus 72 

ActinocriniUs gibbosus Troost= Batocniuu gUbotus 64 

Aclinocrinites holbrooH Tfooei= Lobocrinus robiutui 76 

Actinocrinites humboldti Trooei—Actinocrinus magnxjicus 80 

Actinocrinites marineri Trooet^^Eretmocrinus spinosus 67 

Actiaocriniies m&nHiformis Tioast =P«ria*ocn>i usf, species undetennined 79 

IDtzygoennus unummsts atimis 74 

Actinocrinites nashvillx TTooei= Lobocrinus naAvillit 75 

Actinocrinites sayi TTooei= BaUxrinus sa^ 65 

. ,. . ., , --, ^ (Periechocrinus tmnesseensis 76 

Actmoertnites tennesseess Trooet=i »> - _r - j^ r - 

VPerudiocnnus mdnus 77 

Actinocrinites uma Trooet—Batoorinus gnmdis 63 

Actinocrinites vemeuili Trooet= Melocrinus roemeri 44 

Agarioocrinta americanus 58 

Agaricoarinus arcula 59 

Agarioocrinus arassus 60 

Agariaxrinus ponderosus 60 

Agarioocrinus attenuata 61 

Agassizocrinites dactyliformis (Trooet) Shumaid^ Agassizocrinus dactyliformis . . . 96 

Agassizocrinites '* doubtful '' ^AgassizocrinuSj species undetennined 97 

Agassizocrinites gracilis TTOoet=^Scytalocrinusf gracilis 88 

Asterias antiqim TrooBt—Palaeaster antiqua 105 

Asterias tennesstex Tnx)8t. A peeudomorph 106 

Balanocrinites sculptus TTOOBt=Lampterocrinus tennesseensis 103 

Cacabocrinites sculptus Trooet^ DolatocriniLS grandis 55 

CampaniUites tessellatus TTOoet=' Cleiocrinus tessellatus 100 

Caryocrinites globosus Troost= Caryocrinus globosus 11 

Caryocrinites granulatus Troo8t= Caryocrinus milligani 10 

Caryocrinites hexagonus TToo6t= Caryocrinus bulbulus 11 

Caryocrinites insculptus TToo&t= Caryocrinus milligani 10 

Caryocrinites meconideus TTOost= Caryocrinus milligani 10 

Catillocrinites tennesseesR (Troost) Shuniard= Catillocrinus tennesseew 24 

Cidarites tennesseex Trocet. Family Cidaridse, genus and species undetermined . 108 

Comatula? prisca Troost. Probably root of crinoid 106 

Codonicrinites gracilis Troost =Pterotocnnt« acutus 43 

CoTiocrinites lex TrooBt =Alloprosallocrinu^ conicus 71 

Conocrinites tuberculosus TTooBt=Alloprosallocriny^ tuherculosus • 69 

CrumensRcrinites ovalis TT006i= Periechocrinus tennesseensis 76 

Cupellxcrinites buchii Troo6t= Marsipocnnus tennesseensis 30 

Cupellascrinites conicus Troo6t= Coccocrinus conicus 29 

Cupellsscrinites corrugatus Troost = Marsipo'crinus corrugatus 35 

Cupellxcrinites infiatv^ Troost = Marsipocnnus striatus 33 

Cupellxcrinites laevis Troost = Marsipocrinus tennesseensis 30 

Cupellsarinites magnificus Troost = Marsipocrinus magnificus 34 



110 BULLETIN 64, UNITED STATES NATIONAL MUSEUM. 

Page. 

Cupellsecrinites pentagonalis Troo8t= Marsipocrinv^ pentagonalis^ 37 

Cupellxcrinites rosseformis TrooBt= Marsipocrinus rosaeformis 37 

Cupellascrinites stellatus Troo8t= Marsipocrinus stellatus 36 

Cupellaecrinites striatiLS Troo8t= Marsipocrinus striatus 33 

Cupellascrinites vemeuili Troo8t= Marsipocrinus vemeuili 32 

Cyathocrinites conglobatus TTOoei= Dendrocrinu^ polydactylus 83 

Cyathocrinites corrugatus TTooGt= Barycrinus hoveyi 85 

Cyathocrinites crateriformis Troo8t= Eupachycrinu^ hoydii 95 

Cyathocrinites depressus Troo8t= Hydreumocrinus depressus 92 

Cyathocrinites glohosus Troo8t= Cyathocrinus glohosus t 82 

Cyathocrinites gracilis TToo6t= Eupachycrinus maniformis 94 

Cyathocrinites inflatus Troo8t= Coeliocrinus carini/erou^ 91 

Cyathocrinites pentasphericus Troost—Barycrinus pentasphericus 84 

Cyathocrinites planus? Miller =Scaphiocrinus, species undetennined 87 

Cyathocrinites robu^tus TTOOBt^Stemmatocrinu^ trautscholdi 98 

Cyathocrinites roemeri Troost—Scaphiocrinu^ huntsvillae ." 86 

Cyathocrinites sculptus Troost= Chirocrinv^ angulatus 7 

Cyathocrinites stellatus Troo8t= Barycrinu^ stellatus 84 

Cyathocrinites tennesseeae Troo8t= Cyathocrinus brittsi 81 

Cyathocrinites tiaraeformis TTOOst= IchthyocriniLS tiaraeformis 99 

Daemonocrinites comutus Troo8t= Talarocrinus symmetricus 41 

Donadcrinites hipartitus TTOost= Erisocrinu^f hipartitus 98 

Donadcrinites simplex Troost—Symhathocrinus robustus 28 

Doliolocrinites ovalis Troo8t= Talarocrinus simplex 42 

Echino-encrinites fenestratus Troost= Tetracystis fenestratus 8 

Eucalyptocrinites conicus Troost =Eucalyptocrinus milligani 50 

Eucalyptocrinites crenatus TT0O8t= Eucalyptocrinus ventricosus 54 

Eucalyptocrinites extensus TT008t= Eucalyptocrinus extensus 49 

Eucalyptocrinites floridus Tioost^ Eucalyptocrinus milligani 50 

Eucalyptocrinites gibbosus TToosi= Eucalyptocrinus gibbosus 54 

Eucalyptocrinites goldfussi Troo8t= Eu^^alyptocrinus gold/ussi 52 

Eucalyptocrinites Ixvis TTOOst= Eucalyptocrinus phillipsi 51 

Eucalyptocrinites nashvillae Troo8i= Eucalyptocrinus nashvillae 53 

Eucalyptocrinites ovalis TT008t= Eucalyptocrinus ovalis 48 

Eucalyptocrinites phillipsi Troost =Eux^alyptocrinus phillipsi 51 

Eucalyptocrinites splendidus Troo8t= Eucalyptocrimis lindahli 47 

Eucalyptocrinites tennesseeae TT0O8i= Eucalyptocrinus ovalis 48 

Gilbcrtsocrinites americanus Troont =Diabolocrinus vcspcralis 104 

Gilbertsocrinitesf dubius TT008i= Periechocrinus dubius 77 

Gilbertsocrinites roemeri Troo8t= Dim^rocrinus roemeri 101 

Granatocrinites cidarar/ormis TToosi=Orbitremites granulatus 21 

Granatocrinites globosus Troost=Orbitremites granulatus 21 

Haplocrinites granulatus TT0OBt= Haplocrinus granulatus 25 

Haplocrinites hemisphericus TTOOBt= Pisocrinus milligani 23 

Haplocrinites maximus Troost= Ilaplocrinus maximus 26 

Haplocrinites ovalis Troost= Haplocrinus ovalis 25 

Haplocrinites steininger Troo8t=nomen nudum 25 

Heterocrinites simplex 'RdXl= Bktenocrinus canadensis 22 

Melonitesf granulatus Troo8t= Melonites granulatus 107 

Melonites multipora Norwood and Owen 107 

Olivanites globosus TT009t= Nucleocrinus globosus 19 

Olivanites vemeuili Troost= Nucleocrinus vemeuili 18 

Pentremites cherokeus TTOoet^ Pentremites sulcatus 16 
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Pentremites florealis Say 15 

Pentremites florealis flongatus TTOost= Pentremites florealis 15 

Pentremites globosus TTOoat= Pentremites godoni 13 

Pentremites pyri/ormis Say 13 

Pentremites reinwardtii Troo8t= Troostocrinvs reinwardtii 17 

Pentremites tennesseex TT008t= Pentremites elegans 14 

Pentremites vemeuili Trooat^ Nucleoariniut vemeuili 18 

Platycrinites ann dixoni Troost^ Coccocrinus bacca 29 

Platycrinites huntsvillse TrooBt^PlatycriniLS huntsvillas 38 

Platycrinites inscidptus TTOoet= PlatycriniLS insculptus 40 

Platycrinites polydactihis Trooet=^ Platycrinus huntsvUlx 38 

Platycrinites saffordi TT008t= PlatycriniLS saffordi 39 

Poteriocnnites munidpalis Troost= Cyathocrinusf munidpalis 82 

SiderocriniLS omatus Trooet , 105 

Synbathocrinites granulatxis TrooBt= Symhathocriniis granulatus 27 

„ , ,, . .^ ^ m_ X {Symbathocrinus tennesse-ensis 26 

Synbathocnnttes tennesseex TTooet=< J' , ,, . ^ ,. ^^ 

[SymbathocnniLS troosti 27 

Turbinicrinites vemeuili Troo8t= Mehcrinus roemeri 44 

Zeacrinites maglolixformis TTOoat=Zeacrinus magnoliaeformis 90 
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DESCRIPTION OF PLATES. 

The figures on Plates 1 to 8 and figures 1 to 4 on Plate 13 are the original figures 
accompanying Doctor Troost's monograph. They were drawn by Major A. Heiman. 
All other figures are from original drawings or from photographs retouched by the 
author. 

All figures are of natural size unless otherwise stated. 
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EXPLANATION OF PLATE 1. 

Page. 
AcHnocrinus magnificus Wachsmuth and Springer. A restoration by Maj. A. 

Heiman; about one-half natural size 80 

This plate was intended by Troost to stand as the frontispiece of his monograph. 
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EXPLANATION OF PLATE 2. 

Page. 
Fig. 1. Caryocrinus glohostuf Troost, side view 11 

2. Caryocrinus bulhulus Miller and Gurley, side view of the specimen 

described by Troost as Caryocrinites hexagonus 11 

3. Caryocrintis milligani Miller and Giurley, side view of a large individual. 

This is from Troost 's type of Caryocrinites meconideua 10 

4. 5. Top and side views of the same specimen. 

6. Top view of another specimen. X2. 

7, 8. Side and top views of the form described by Troost as Caryocrinites 

granulatiLS 10 

9. Side view of a young individual described by Troost as Caryocrinites 

insculptus ■ 10 

10. Pentremites elegans Lyon, side view of the specimen described by 

Troost as Pentremitestennesseex. XIJ 14 

11. 12. Basal and top views of the same specimen. 

13. Pentremites pyri/ormis Say, side view. X 1 J 13 

14, 15. Basal and top views of the same specimen. X IJ. 
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EXPLANATION OF PLATE 3. 

PaRC. 

Fig. 1. Pentremites florealis Say, side view. XIJ 15 

2, 3, 4. Troostoariniu reinwardtii (Trooet), side, top, and basal views of 

TrooeVs type of Pentremites reinwardtU. XIJ 37 

5. Pentremites godoni Defrance, side view of specimens described by 

TrooBi as Pentremites glohostuf. X3 13 

6. NtLcUocriniLs globosus (Troost), side view of Troost'n type of Olivanites 

glohosus 19 

7. Nudeocrinus vemeuUi (Trooet), side view of a worn specimen, drawn in 

an inverted position 18 

8. 9. Basal and top views of the same specimen. 

10. Posterior view of a more perfect specimen. 

11, 12, 13.. Top, basal, and side views of the same specimen. The speci- 

mens figured were described by Troost as Olivanites vemeuili. 
14, 15, 16. Pentremites sulcatus Roemer, side, top, and banal views of a 

large specimen. This is from I'roost's type of Pentremites cherokeus. 16 
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EXPLANATION OF PLATE 4. 

Page. 
Figs. 1, 2. Talarocrinus symmetricus (Lyon and Caaseday), side and basal views. 

This is from Troost's type of Daemonocrinites comutus 41 

3. Haploarinus ovalis Troost, side view of Troost's type-specimen 25 

4. HaplocriniLS granulatiLS Troost, side view of the type-specimen 25 

5. Transverse section of the same specimen. 

6. 7, 8. Haplocrinus maximus Troost, side, basal, and top views of the 

type specimen 26 

9. Coccocnnus bacca Roemer, side view of the specimen figured by 

Troost as Platycrinites Ann. Dixoni 29 

10. EctenocriniLS canadensis (Billings), a specimen partially embedded in 

the matrix. The plates of the calyx are incorrectly represented. . . 22 

11. Synibathocrinua robvstys Shumard, side view. This is from Trooet*s 

type of Donadcrinites simplex 28 

12. 13, 14. Orbitremites granulatus (Roemer), side, top, and basal views of 

the specimen described by Troost as Granatocrinites glohosus 21 

15, 16, 17. Side, top, and basal views of Troost 's Granatocrinites ddari- 

formis 21 

18. Platycrinus insculptus Troost, view of basal plates 40 
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EXPLANATION OF PLATE 5. 

Page. 
Figs. 1, 2f 3. Dizygocrinus saccultLS (Miller and Gurley), basal, top, and side 
views of the exterior. The plates of the calyx are incorrectly rep- 
resented •. . . 72 

4, 5, 6. Basal, top, and side views of an internal mold. The number of 
arms is incorrectly represented in these figures. There are two 
arms in the anterior ray. These are Troost's figures of Actinocrinites 

fibula 72 

7, 8. Barycrinus pentasphericus (Troost), basal and side views ,. 84 

9. Agaricocrinua americantLa Roemer, basal view, showing deep basal 

excavation. This is one of Troost's figures of Agaricocrinites tuberosus. 68 

10. PlatycrinuB huntsvillx Wachsmuth and Springer, side view of the 

specimen described by Troost as Platycrinites polydactylus. X li 38 

11. 12. Side and basal views of the Platycrinites huntsvUlse of Troost. 

Xli : 38 

13. EucalyptocrimLS milligani Miller and Gurley, side view of the speci- 

men described by TtoobI e^B EtLcalyptocrinites floridus. Xli- The 
elongate plates between the arms are represented as too narrow at 
the top, and the figure does not show the division of these plates 
which appears on the specimen 50 

14, 15. Alloprosalhcrinus tuherculosus (Troost), side and basal views 69 

16, Dizygocrinus unionensis divalis (Miller), side view of the specimen 

described by Troost as Actinocrinites mortonii 74 

17, 18. Cyathocrinus globosus Troost, side and basal views of the type 

specimen 82 
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KXIM.A NATION OK PLATE 6. 



PM^ 
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EXPLANATION OF PLATE 7. 

Page. 
Figs. 1, 2. Eupachycrinus boydii Meek and Worthen, ba^al and interior views of 

the dorsal cup 95 

3, 4. Anterior and posterior views of the same specimen. In these fig- 
ures the sides of the dorsal cup are represented as much too flaring. 
They are nearly vertical, as shown in fig. 5. XI. 3. 

5. Longitudinal section of the same specimen. These figures are of 

Troost's type of Cyathocrinites craterifarmis, X1.3. 

6, 7. Agassizocrinus, species undetermined, side and top views of a 

small specimen 97 

8, 9, 10. Lampterocrintis tennesseensis Roemer, aide, top, and basal views 
of a well-preserved specimen. The higher plates of the calyx are 
not represented in the figure. The figures are of Troost's type of 
Balanocnnites sculptus 103 

11. Cleiocrinus tessellatus (Troost), side view of a specimen partially em- 

bedded in the matrix. The arrangement of plates is not accurately 
represented. Figure of Troost's type of CampanuliUs tessellatus 100 

12, 13, 14. Stemmatocrinus trautscholdi Wachsmuth and Springer, side, 

basal, and top views of the dorsal cup. Figure of Troost's type of 

Cyathocrinites robustus 98 

15, 16, 17. Ichthyocrinus tianefomiis (Troost), side, basal, and top views. 

Figure of Troost's tyjw of ( Cyathocrinites tiaraeformis 99 
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EXPLANATION OF PLATE 5. 

Page. 
Figs. 1, 2, 3. Dizygocrinus sacculua (Miller and Gurley), basal, top, and side 
views of the exterior. The plates of the calyx are incorrectly rep- 
resented 72 

4, 5, 6. Basal, top, and side views of an internal mold. The number of 
arms is incorrectly represented in these figures. There are two 
arms in the anterior ray. These are Troost's figures of Actiru>crinite8 

fibula 72 

7, 8. Barycrinus pentasphencus (Troost), basal and side views 84 

9. Agaricocrinua americania Roemer, basal view, showing deep basal 

excavation . This is one of Troost's figures of AgaricocriniUs tuberosus . 58 

10. PlatycrinuB hunUvillsB Wachsmuth and Springer, side view of the 

specimen described by Troost as Platycrinites polydactylus. X li 38 

11. 12. Side and basal views of the Platycrinites huntavUlaR of Troost. 

Xli 38 

13. Eucalyptocnnus milligani Miller and Gurley, side view of the speci- 

men described by Trooet bs Eiicalyptocnnites floridus. XIJ. The 
elongate plates between the arms are represented as too narrow at 
the top, and the figure does not show the division of these plates 
whicK appears on the specimen 50 

14, 15. Alloprosallocriniut tuberculosus (Troost), side and basal views 69 

16> Dizygocrinus unvonenais divalis (Miller), side view of the specimen 

described by Troost as Actinocrinites Tnortonii 74 

17, 18. Cyathocrinus globosus Troost, side and basal views of the type 

specimen 82 
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EXPLANATION OF PLATE 9. 

Page. 
Fig. 1. Catillocrinus tennesstex (Trooet) Shumard, top view of the dorsal cup, 
of the type-specimen, showing the thick wall and the arm bases. 

Xli-...' 24 

2, 3. Side and bsu^al views of another specimen. XIJ- 

4. Symbathocrinus granulatus Troost, side view of a small si>ecimen. X 

2. See figs. 7, 8 • 27 

5, (5. Marsipocrinus teriTusseensis (Roemer), basal and side views of Troost's 

type of CupellarriniUs buchii 30 

7, S. Symbathocrinus granulatus Troost, side and basal views of Troost's 

type of this species. See fig. 4. X 1 J 27 

9. Symbathocrinus troosti, new species, basal view of the type-specimen. 27 

10. Marsipocrinus verneuili (Troost), basal view of a specimen showing 

the characteristic surface ornament. X2 32 

11. 12. Side and top views of Troost's type of Cupellxcrinites verneuili. 

X2. 
13, 14. Marsipocrinus »^riV//M,s (Wachsmuth and Springer), basal and side 

views of Troost's type of (.'upells-crinites striatus 33 
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EXPLANATION OF PLATE 10. 

PaKe. 
FigB. 1, 2. Marsipocrinus atellatus (Troost), basal and side views of Trooet's 

type of Cupellsecrinites stellatus 36 

3, 4. EucalyptocriniLs gihhosus Troost, basal and side views of Troo8t*s 

type 54 

5, 6, 7. Marsipocrinus Tnagnijicus (Troost), top, basal, and side views of a 
remarkably fine specimen. These figures are of Troo8t*s type of 

Cupellxcrinites jnagn ificus 34 

8. Marsipocrinus corrugatus (Troost), basal view showing characteristic 

surface ornament. Figure of Troost 's type-specimen 35 

9, 10. Euaxlyptocrinus phillipsi Troost, side and basal views of Troost's 

type-specimen. See also plate 13, figs. 2, 3, 4 51 

11. Melocrinus roemeri Wachsmuth and Springer, side view of a specimen 

showing the lower position of the anal plate. This specimen, figured 
by Troost as Turbinicrinites venieuili^ is the one upon which he based 
his genus Turbinicrinites. X li 44 

12. Basal view of the same specimen. X IJ. 
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EXPLANATION OF PLATE 11. 

Page. 
Figs. 1, 2. Eretmocrinus spinosiut (Miller and Gurley), basal and side views of 

Troost's type of Actinocrinites marineri 67 

3. Eucaly ptocrinus ovalis Hall, side view of the type-specimen 48 

4. Eupachi/crinus maniformis (YajideW and Shumard), side view of Troost's 

type of Cyatkocrinites gracilis^ showing left posterior lateral ray and 

the anal area. X 1 J 94 

5. Cyathocrinus? municipalis (Trooet), side view of a specimen partially 

embedded in the matrix. The specimen was figured by Troost as 
Poteriocrinites municipalis 82 

6. 7, 8, Ilydreionocrinusdepressus (Troost) (Hall), basal, interior, and pos- 

terior views of Troost's type of Cyatkocrinites depressus. XlJ 92 

9. Scytalocrinusf gracilis (Troost), side view of Troost's type of Agassizo- 

crinites gracilis. X2 88 
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EXPLANATION OF PLATE 12. 

Page. 
Fig. 1. Agassizocrinus dactyliformis (Troost), side view of the type-specimen. . . 96 
2. Dolatocrinus grandis Miller and Gurley, Basal view of a fine specimen. 

The figure is of Troost 'a type of Cacabocrinites sculptus 55 

3, 4. Zeacrinns magnoliaeformis (Owen and Norwood), side and basal views 

of Troost's type-specimen 90 

5, 6. Eucalyptocrinus lindahli Wachsmuth and Springer, side and basal 
views of the specimen described by Troost as Eucalypiocrinites 

splendidus 47 

7. Siderocriniten omaius Troost, basal view 105 

140 



U. S. NATIONAL MUSEUM 



BULLETIN NO. 64 PL. 12 




Troost's Crinoids of Tennessee. 



EXPLANATION OF PLATE 13. 

Page. 
Fig. 1. Talarocrinus simplex (Shumard), side view. X3. The suture lines be- 
tween the basals are represented as too numerous. There should be 

but one in the figure 42 

2, 3, 4. Eucalyptocrinus philUpsi Troost, side, basal, and top views of the 
specimen described by Troost as Eucalyptocriniies IxviSy var. The 
basal excavation is represented as proportionally too small. See also 

plate 10, figs. 9, 10 51 

5, 6. Marsipocrinus rosapformis (Troost), side and bsisal views of Troost 's 

type of Cupellaccrinites rosaiformis 37 

7. Batocrinus sayi (Troost), side view of a crushed specimen showing a por- 

tion of the tegmen. Figure of Troost *s type of Actinocrinites sayi. . . 65 

8. Posterior view of the same specimen. 

9. 10. Eucalyptocrinus cxtensus Troost, side and basal views of the type- 

specimen 49 
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EXPLANATION OF PLATE 14. 

Fig^. I, «. -l7rtr,'«\H-»»iiM pondtrosus. new species, basal and side "views of the 
ty}H^5}XHMmen, This is one of the specimens figured by Trtxirt as 

Aparirtx-'in iUs tuberosum 

3, 4. A(f(iruy>cnnus atU^nuata, new species, side and basal view?. From 

one of the speiMinens figured by Trooet as Agaricocriniies tuberofus. . 

5, 6. Agaricocnuus crassus Wetherby, basal and side \'iews. Figured by 

TrcKist a.s . \garicvcriniUs tuberosus 
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EXPLANATION OP PLATE 15. 

Page. 
Fig. 1 . Coccocrimis conicus (Trooet) , side view of the specimen figured by Trooet 

as Cupellsecrinites conicus 29 

2, 3. Cyathocrinus hrittsi Miller and Gurley, side and basal views of Trooet 's 

type of Cyathocrinites tennesseeae 81 

4. Dimerocrimis roemeri (Troost), side view of the specimen described by 

Trooet as Gilbertsocrinites roemeri 101 

5, 6. EtLcalyptocriniLS goldfussi Troost, side and basal views of Troost 's type 

of Eucalyptocrinites goldfussi 52 

7, 8. Eucalyptocrintis nashvillas Troost, side and basal views of Trooet 's type 

of Eucalyptocrinites nashvillse 53 

9. Batocrinus g^bostts (Troost), side view of Troost 's type of Actinocrinites 

gibbosus 64 

10. Platycrimis saffordi Hall, side view of Troost 's type-specimen 39 

11. Batocrinus grandis Lyon, side view of Troost "s type of Actinocrinites 

uma 63 
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CodonierinUa 43,44 

gradlia 43 I 

('oeliocrinus 91 

carinlferous 91 | 

Comatula pritca 106 

(^mocrinUfs «9 

Ux 71 

tftberculoaus 119, 71 

Crumenaecrinites avaiu 76,77 | 

Ctenocrinua Ixvis 44 

Cupellxerinitei 29, 80 ' 

buehii 30,Sl 

contciM 29 

eorruifatus 85 

infltttus 33,34 

ImvU 30,81,82,33,35 

magnificus 32,84 

peTUagonalis 87 

TOSKformia 87, 38 

aUUatus 88,38 

ttriatus 88,34 

tennesseensis 30 

vemeuUi 82, 36, 37 

Cv<UhoerinUe9 eonglobatut 88 

corrugatus 86 

erateriformU 82,92,95 

depressus 92 

geometricus 7 

graciUs 94 

[Ichthyocrlnus] pyrlformls 99 

inflatus 91 

penttuphericus 84 

planus t 87 

Tcbtutut 98 

Toemerii 86 

Kuiptus 7 

stellatiu 81 

tennesseex 81 

tiarxformis 99 ' 

Cyathocrinus 81, 83 , 

brittsi 81 , 

f^Iobosus 82 

horeyi 85 

magrudixformU 90 | 

mani/ormis 94 

(?) munieipalis 82 

quinqiulobus 84 

tumidus 85 

CytOiiinus Ixvis 44 

1 
D. 

Daemonocrinilfs 41 

cornuJus 41 

Dendrocrinus ^3 

polydact y lus 88 

Dlalwlocrlmis 104 

vpsperalis 104 

Dichocriniis 41 

elegans 41 

simpltx 42 

symmetricun 41 

Diinerocrlnus 101 

roeiiierl 101 

Dlzygocrinus "2 

decoris 72 

eiicomis var. absclssiis 73 



DisygocTinus sacculus 65, 72 

uDionensis 78, 74 

var. divalis 73, 74 

Dolatocrinus 55 

excavatus 56 

grandis 55 

Dolioloerinites 41 

ovalis 42 

Donacierinites hipartUus 98 

simplex 28,9tt 

E. 

Echinocrinites fenestratus 8 

Echino-encrifutes fenestrattis 8 

Echinosphaerites tessellatus 100 

Ectenocrinus 22 

canadensis 22 

Elaeacrinus 18,20 

verTieuili 18, 19 

Enerina godoni 13 

Enerinites florealis 15 

Eretmocrinus 06 

praegravis 64.65.66,67.68 

ramulosus 68 

spinosus 67 

Erisocriniii: 98 

(?) bipartitus 98 

whitei 98 

EucalyptocriniUs conicus 50, 51 

erenatus 54 

floTidvs 50 

Ixris 51,53 

rosaceus 46 

spUndidus 47, 48. 49,50,54 

tennesseex 48,49 

Eucalyptocrinus 44, 45 

coelatus 54 

crassiis 52 

decorus 5.i 

depressus 53 

extonsus 49 

gibbosus 54 

goldfussi 52 

inornatiis 55 

lindahli 47,50 

magnns 50 

milllgani 50 

nashvillsc 58 

nodulosiis 54 

ovalis 47.48,49,52.53 

philHpsi 51,53 

turbinatiis 49 

vcntricosiis 54 

u'ortheni 47 

Eupaehycrinus 94 

boydi 82.92,95 

maniformis 94 

(JilUTtsotTinitfS 78.104 

nmericnnux 104 

(?)rfiiWM.« 77 

roemtri 101 
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AetinocriniUs agatsizi M . BmUmaomuiea . 

eomtUUB 6I,M,67 ; 

fibula 65,74 

gibboaU9 M 

koWnoki. 76 

marineri <7 

moniliformis 7* 

mortoni 73,74 

naikvillx 75 

tap 6& 

tenrusseex 76, 77. 78 

triacontadaetylus 63 

urna Cl,t>g,73 

vemeuUi 44 

Actinocrinus 44, 72, 74, 80 

{A llopro9alloerinus) cotuctu 71 

grandis 63 

magnificus 80 

pemodosus 81 

pistllllfomils 74 

pistillus 74 

polydactilus 79 

pyriformis 74 

ramulostu 68 

tottchsmtUhi 63 

Af^arlcocrinus 67, 69 

americanus 58, 59 

arcula 59 

attenuata 61 

bullatus 57, 59 

crassus 60, 62 

elegans 62 

keokukensis 61 

nodulostis 61 

ponderosus 60 

tuberoms 57,58,59,60,61 

A ^a^sizoeriwUi graeilis 88 

AfTBSSixocrinus 88,89,96 

dactyliformis 96 

species undetermined 97 

A Uoprosallocriniis 69 

celsus 71 

oonlcus 69, 71 

gurleyi 71 

tuberculosus 69,71 

A mpJkoraerimu 57 

amerieaniu 58 

A rcAa^oerinut tculpttu 104 

A rffOMtrr antiqua 105 

\ «;t«»rla quinqnclo»>e 107 

.4 jrf4-r^aa« antiqva 105 

tmneaseex 106 

^^jB'^/ocrrutt* 96 
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expansos 

^eometrirtxi 

hoveyi 

peotaspbertcus. 

steOatas 

subtumidm 
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Batocrinus 63.75 

imrin 73 

iiniis 74 

gibbosns 61, 66 

grandis 66, 65.t*8, 75 

honorabilis 65 

noakn/te 75 

pulekdliu 73 

saeculu* 72.73 

sayi 65 

apinosus i»7.68 

UfllOIMIMM 73 

Botryocriniis 83 

C. 

Qxeabocrinitea 55 

seulptua 65 

Campanulitea 100 

te98€llatU9 100 

Cargocrinite^ granulatiu 10, 11 

hezagonus n 

insculptus 10, 11 

meconideus 10. 11, 12 

Carj'ocrlniis 10 

bulbulus 11 

globosus 11 

railliganl 10, 11 

ornatus 10. 1 1 , 12 

roemeri 10 

Catiilocrlnus 28 

tennesseesT 24 

Chlrocrinus 7 

angulatus 7 

striatus 8 

Cidaroblastus 20 

^anu^tM 21 

Clarxblastus 17 

reimcardtii 17 

rieiocrinus 100 

magnificus lOl 

tesseilatus 100 

rofowriniis 29 

hacca 29,30 

oonious 29 
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